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NOTES  ON  THE  pH  MEASUREMENT  OF  NATURAL 

WATERS 

By  RusTico  Tengco 
Of  the  Metropolitan  WoAer  District,  Manila 

In  the  purification  of  natural  water,  pH  measurement  has  be- 
come one  of  the  important  factors  that  have  placed  the  process- 
ing of  water  supplies  on  a  scientific  basis.  On  account  of  its 
j&implicity  and  rapidity  the  colorimetric  method  of  pH  deter- 
mination has  been  widely  adopted.  This  method,  however,  is 
subject  to  a  number  of  limitations.  Unless  the  "isohydric  tech- 
nic''(l)  is  used,  an  indicator  solution  will  affect  the  original 
pH  value  of  a  very  dilute  or  weakly  buffered  solution.  Salt, 
colloid,  protein,  and  solvent  effects  are  likely  to  introduce  specific 
errors  dependent  on  the  nature  of  the  unknown  solution.  Per- 
sonal error,  inherent  in  the  photometric  method  involved,  will 
also  influence  the  results. 

In  the  colorimetric  pH  measurement  of  the  Manila  water  sup- 
ply the  error  due  to  "indicator  and  salt  effects"  is  probably  most 
significant  when  the  usual  procedure  of  Clark  (5)  is  followed. 
Since  the  salt  concentration  of  our  water  is  approximately  O.OOIAT 
(as  CaCOa),  it  would  be  desirable  to  determine  the  effect  of  the 
indicator  solution  on  the  pH  of  the  water  and  the  salt  effect, 
on  account  of  the  difference  in  salt  concentration  between  the 
water  and  the  buffer  solution  (0.1  N)  used  for  the  color  stand- 
ards. (7)  The  "indicator  effect"  can  be  determined  by  using 
indicator  solutions  of  adjusted  pH  values,  while  the  salt  effect 
can  be  evaluated  by  comparing  the  electrometric  and  the  colori- 
metric pH  values  of  water  samples.  For  the  latter  the  proce- 
dure should  be  a  direct  comparison  with  the  hydrogen  electrode, 
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but  Burton(4)  has  shown  that  due  to  the  slight  buffering  charac- 
teristics of  natural  waters  the  hydrogen  electrode  is  inapplicable ; 
however,  these  same  investigators  found  that  the  glass  electrode 
gave  the  most  reliable  results  with  natural  and  treated  waters. 
The  glass  electrode  was  therefore  chosen  for  the  electrometric 
method.  Other  methods  of  evaluating  salt  errors  from  indi- 
cator dissociation  constants  and  absorption  indices  are  given 
respectively  by  Kilpatrick(6)  and  Wingfield.(8) 

EXPERIMENTAL  PROCEDURE 

Water  samples  were  obtained  from  different  points  along  the 
course  of  the  water  being  treated  at  the  Balara  Filtration  Plant. 
The  colorimetric  apparatus  consisted  of  a  La  Motte  Roulette 
comparator  and  color  standards.  Indicator  solutions  were  pre- 
pared from  La  Motte  indicator  powders.  The  glass  electrode 
was  a  Coleman  pH  Electrometer  Model  3D.  Based  on  actual 
tests,  under  ordinary  laboratory  conditions,  the  precision  of  this 
electrometer  was  well  within  ±:  0.05  pH,  exclusive  of  any  error 
in  the  buffer  reference  solution.  The  adjustment  of  the  pH 
values  of  the  indicator  solutions  was  made  with  the  glass  elec- 
trode. No  attempt  has  been  made  to  observe  extreme  refine- 
ment in  the  measurements  made,  such  as  elimination  of  CO2 
interference  and  temperature  variations. 

RESULTS 

The  results  of  comparative  tests  between  the  colorimetric 
and  glass  electrode  pH  measurements  are  shown  in  Tables  1 
and  2.  The  salt  concentrations  were  based  on  the  total  alka- 
linity of  the  water  samples,  expressed  as  CaCOs. 

In  Table  1  the  colorimetric  tests  were  made  with  the  pH  of 
the  indicator  solutions  (phenol  red  and  brom  thymol  blue), 
adjusted  to  the  values  given.  The  results  in  Table  1  show  no 
appreciable  variation  in  pH  value  of  a  given  water  sample 
when  tested  with  these  adjusted  indicator  solutions;  in  other 
words,  the  effect  of  the  indicator  on  the  pH  of  the  sample  is 
negligible.  These  results  are  in  agreement  with  the  findings 
of  Acree  and  Fawcett(l)  who  showed  that  up  to  1  :  50  dilution 
of  0.05  M  buffer  solutions  no  appreciable  changes  in  pH  of  the 
diluted  solutions  occur  when  tested  with  adjusted  indicator  solu- 
tions. It  can  therefore  be  stated  that  the  adjustment  of  the 
indicator  solution  is  unnecessary  in  the  colorimetric  pH  mea- 
surement of  natural  and  treated  waters.     Using  adjusted  in- 
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dicator  solutions,  Black  et  aL(2)  reported  significant  variations 
in  the  pH  of  the  "synthetic"  water  they  used  for  laboratory 
coagulation  experiments.  He  remarked,  however,  that  "it  should 
not  be  inferred  that  the  variations  will  be  as  great  in  the  case 
of  natural  and  treated  waters." 

Table  2. — Results  of  comparative  tests  with  colorimetric  and  glass  electrode 
pH  "measurements f  with  the  pH.  of  the  indicator  solutions  unadjusted. 


Water  sample. 

Alkalinity 
asCaCOs. 

Salt  concen- 
tration. 

Glass  elec- 
trode. 

Phenol  red. 

Brom  thy- 
mol blue. 

1 

p.p.m. 
120 
110 
50 
51 
51 
40 

0.0024N 
0.0022Ar 
0.001  N 
0.001  N 
0.001  N 
O.OOOSiV 

pH. 
8.1 

7.5 
7.4 
7.7 
7.5 
7.6 

7.8 

7.3— 

7.1 

7.4 

7.1 

7.2 

2 

7.3 

7.1  + 
7.4 

7.1  + 

7.2  + 

3 _           _           

4 

5 

6 

Tables  1  and  2  which  give  the  glass  electrode  and  colorimetric 
pH  values  of  the  different  water  samples  show  considerable 
differences  between  these  values,  ranging  from  0.2  to  0.4  pH 
units.  In  all  the  samples  tested,  the  colorimetric  values  were 
lower  than  the  glass  electrode  values.  If  the  glass  electrode 
were  assumed  to  behave  like  a  hydrogen  electrode,  the  differences 
in  the  pH  values  may  be  attributed  to  the  salt  effect  of  the 
indicators  used.  Apparently  contradicting  the  above  results, 
Burton  et  al.(4)  reported  *'isohydric"  colorimetric  pH  values 
of  a  tap  water,  and  a  M/ 100,000  sodium  hydrogen  phthalate 
buffer,  which  were  slightly  higher  than  the  glass  electrode  val- 
ues. However,  details  of  the  colorimetric  procedure  and  salt 
error  corrections  were  not  given. 

Corrections  for  salt  errors  of  phenol  red  and  brom  thymol  blue, 
as  given  by  Britton(3)  are  shown  in  Table  3.  The  positive 
corrections  mean  that  these  figures  should  be  added  to  the  colori- 
metric value  for  the  corresponding  salt  concentration.  Al- 
though the  salts  present  in  natural  waters  are  not  similar  to 
those  used  in  obtaining  the  corrections  in  Table  3,  the  magnitude 
of  the  difference  found  between  the  two  methods  is  close  to  the 
correction  corresponding  to  similar  electrolyte  concentration. 
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Table  3. — Corrections  for  salt  errors  of  indicators  at  low  electrolyte  con- 
centration %n  relation  to  Clark^s  buffer  solutions. 


Total  concentration. 

Phenol  red. 

Brom  thy- 
mol blue. 

O.OOIN 

0.005N  .     ---     

+0.35 

+0.28 
+  0.22 
+  0.15 
+  0.09 

+0.19 
+0.17 
+0.15 
+0.12 

O.OIN"    _   _._         ___ 

0.02N 

0.03iV 

SUMMARY  AND   CONCLUSION 

It  has  been  shown  that  the  adjustment  of  indicator  solutions 
for  ordinary  colorimetric  pH  measurements  in  natural  waters 
is  not  as  necessary  as  has  been  claimed  by  some  workers.  Col- 
orimetric pH  values  of  the  Manila  water  supply  were  lower  than 
the  glass  electrode  values  by  0.2  to  0.4  pH  units.  This  difference 
may  be  attributable  to  the  salt  error  of  the  indicators  used.  A 
preliminary  comparison  between  the  colorimetric  and  electro- 
metric  pH  values  should  be  considered  if  reliable  colorimetric 
data  is  desired.  For  the  purpose  of  uniformity  and  comparison, 
the  method  used  in  making  pH  measurements  should  be  specified. 

ACKNOWLEDGMENT 

The  author  is  grateful  to  Mr.  A.  Magsaysay,  Manager  of  the 
Metropolitan  Water  District,  Manila,  for  permission  to  publish 
this  report ;  and  to  Dr.  V.  G.  Lava,  for  his  valuable  criticisms  and 
suggestions  in  the  preparation  of  the  paper. 

REFERENCES 

1.  Agree,  S.  F.,  and  E.  H.  Fawcbtt.    Journ.  Bact.  17   (1929)   163. 

2.  Black,  A.  P.,  O.  Rice,  and  E.  Bartow.    Ind.  Eng.  Chem.  25    (1933) 

811, 

3.  Britton,  H.     Hydrogen  Ions.     D.  Van  Nostrand  (1929). 

4.  Burton,  J.  O.     Bur.  Standards  Journ.  Research  12  (1934)  67. 

5.  Clark,  W.  M.     The  Determination  of  Hydrogen  Ions.  3d  ed.  Williams 

&  Wilkins   (1928). 

6.  Kilpatrick,  M.     Chemical  Reviews  16    (1935)   57. 

7.  KoLTHOFF,  I.   M.     The   Colorimetric  and   Potentiometric  Determination 

of  pH,     John  Vi^iley  &  Sons  (1931). 

8.  WiNiFiELD,  B.     Bull.  Am.  Soc.  Testing  Materials   (January,  1938)   15. 


PHILIPPINE  LYMN^ID^  AND  PLANORBID^ 

By  J.  C.  Bequaert  and  W.  J.  Clench 
Of  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachusetts 

TWO    PLATES 

The  late  L.  A.  Faustino,  in  his  Summary  of  the  Fresh-water 
Mollusks  of  the  Philippines  (1928),  listed  under  Lymnseidse  only 
Amphipeplea  cumingiana  Pfeiffer  and  Planorbis  philippinarum 
Dunker.  The  Planorbis  species  should,  however,  be  stricken 
from  the  list,  since  the  name  was  merely  a  misspelling  by  Sow- 
erby  ^  of  Planorbis  philippianus  Dunker,^  from  Cochabamba, 
Bolivia.  In  1933  Faustino  added  to  the  list  Hippeutis  umbili- 
calis  (Benson)  and  a  new  species,  Gyraulus  prashadi. 

Previous  to  1928,  however,  several  other  Lymnseidae  and  Pla- 
norbidse  were  recorded  from  the  Philippines.  Some  of  these 
snails  are  either  known  or  potential  intermediate  hosts  of  worms 
pathogenic  to  man  or  domestic  animals. 

We  have  studied  rather  extensive  material  from  the  follow- 
ing sources :  The  Museum  of  Comparative  Zoology,  Cambridge, 
Massachusetts;  the  Philippine  Bureau  of  Science  (through  Dr. 
E.  Quisumbing)  ;  the  School  of  Hygiene  and  Public  Health  of 
Manila  (through  Dr.  Candido  M.  Africa) ;  the  Academy  of  Nat- 
ural Sciences,  Philadelphia;  Dr.  M.  Tubangui;  and  Mr.  P.  de 
Mesa.  Dr.  F.  Haas  and  Dr.  A.  Zilch  have  very  kindly  compared 
some  of  our  specimens  with  von  Mollendorff' s  types  at  the  Senck- 
enberg  Museum,  Frankfort  a.  M.  Dr.  Paul  Bartsch  has  sent 
us  paratypes  of  Planorbis  mindanensis  and  P.  meamsi,  and  has 
given  us  information  regarding  the  type  of  Lymnxa  imperiaUs 
Lea. 

In  order  to  facilitate  the  study  of  these  mollusks  by  local 
naturalists,  we  have  included  all  original  descriptions,  many  of 
which  are  not  available  in  the  Philippines,  and  we  have  figured 
all  the  species  known  to  us. 

LYMN^ID^ 

Genus  LYMN^A  Lamarck,  1799 

Lymnma  is  the  original  spelling  of  the  name,  which  has  also 
been  written  Lymnus,  Lymnula,  Limneus,  Lymnseus,  Limnea, 
Limnxa,  Limmseus,  and  with  other  variant  spellings. 

^  Conch.  Icon.  20    (1877)   pi.  3,  figs.  23a,  6. 
'Proc.  Zool.  Soc.  London  (1848)  43. 
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The  two  species  known  from  the  Philippines  belong  to  the 
subgenera  Galba  Schrank  (1803)  and  Radix  Denys  de  Montfort 
(1810). 

LYMN^A   (GALBA)  PHILIPPINENSIS  Nevill.     Plate  1,  fig.  2. 

Limnsea  philippinensis  Nevill,  Journ.  Asiat.   Soc.  Bengal  50  pt.  2 

(1881)   142   (Lucban,  Luzon). 
Limnsetis  philippinensis   (Mousson)    Clessin,  Syst.  Conch.-Cab.  1   pt. 

17  (1886)  383,  pi.  52,  fig.  8   (Polillo,  Luzon). 
Limnsea  philippinarum  (Nevill)  Paetel,  Cat.  Conch.-Samml.  2  (1889) 

399. 
Limnsea  (Fossaria)  philippinensis  V.  Mollendorff,  Bericht.  Sencken- 

berg.    Naturf.    Ges.     (1893)    104    (Basay    near    Maasin,    Leyte) ;' 

Nachrichtsbl.  d.  Mai.  Ges.  30   (1898)   11   (Luzon;  Leyte;  Cebu). 
Lymnma  philippinensis  de  JESUS,  Philip.  Journ.  Sci.  58    (1935)   302, 

pi.  1,  figs.  1-6   (Luzon,  Manila;  Pampanga,  Bulacan,  Laguna,  Ta- 

yabas,  Batangas,  Pangasinan,  and  Rizal  Provinces.     Samar.     Leyte. 

Cebu.     Negros,  Occidental  Negros  Province). 

Luzon,  Laguna  Province,  Bifian;  Maynit;  Majayjay;  Manila. 
BOHOL,  Bohol  Province,  Barrio  Toog,  Vilar.  Leyte,  Leyte 
Province,  Santa  Fe,  Palo ;  Basay  Maasin.  Cebu,  Cebu  Province, 
Barili.    ^ 

L.  philippinensis  is  probably  distributed  throughout  the  Archi- 
pelago. Superficially  it  resembles  the  palaearctic  L.  truncatula 
(Mtiller)  and  is  quite  closely  allied  to  L.  pervia  v.  Martens,  a 
widely  distributed  snail  of  China  and  Japan.  As  Nevill  sug- 
gested, it  is  perhaps  only  a  race  of  L.  pervia.  De  Jesus  (1935) 
has  shown  that  it  is,  in  the  Philippine  Islands,  the  intermediate 
host  of  the  cattle  liver  fluke,  Fasciola  hepatica  (Linnaeus), 

Original  description: 

Shell  scarcely  rimate,  small,  horn  coloured,  conically  globose,  longi- 
tudinally striate  under  the  lens;  spire  short,  apex  rather  pointed;  whorls 
four,  the  upper  ones  very  small,  scarcely  convex,  the  last  one  very  large 
in  proportion,  tumidly  ventricose;  aperture  ovate,  large,  proportionately 
unusually  broad,  margins  joined  by  a  thin  callosity,  outer  margin  boldly, 
convexly  rounded;  columella  straight,  very  slightly  twisted,  broadly  re- 
flected, rounded  at  base.  Long.  8i,  diam.  5i,  apert.  alt.  51,  lat.  4  mil. 
This  is  a  small  species  of  the  group  of  Lirtvnaea  peregra,  closely  allied  to 
the  next  species  (L.  andersoniana  Nevill),  of  which  indeed  some  conchol- 
ogists  may  prefer  to  rank  it  as  a  geographical  variety.  Both  perhaps  are 
geographical  races,  or  subspecies,  of  L.  ollula  Gould,  P.  B.  S.  1869  from 
Hongkong,  sent  me  from  that  place  and  also  from  Swatow  by  Surgeon- 
Major  Hungerford,  which  again  =  L.  pervia  Martens. — Nevill,  loc.  cit. 

•Reference  erroneously  credii?ed   by  de  Jesus    (1935)    to  Rehn. 
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LYMNi^A   (RADIX)  SWINHOEI  var.  QUADRASI  v.  Mollendorflf.    Plate  1,  fig.  1. 

Limnsea  {Radix)  quadrasi  v.  Mollbndorfp,  Nachrichtsbl.  d.  mal. 
Ges.  30  (1898)  10  (Lake  near  Trinidad,  Mountain  Province,  Lu- 
zon). 

Luzon,  Mountain  Province,  Trinidad  Valley.  We  have  also 
seen  one  of  von  Mollendorff' s  paratypes  and  have  had  some  of 
our  specimens  compared  with  the  holotype  and  paratypes  at 
Frankfort. 

The  Philippines  L.  {R.)  qicadrasi  is  perhaps  not  really  separa- 
ble as  a  race  or  variety  from  typical  L.  swinhoei  H.  Adams.' 
Comparing  Formosan  with  Philippine  specimens,  we  find  that 
in  most  typical  L.  (R,)  swinhoei  the  aperture  is  more  evenly 
semielliptical  in  outline,  the  lip  joining  the  body  whorl  more 
at  a  right  angle;  while  in  L.  (R.)  quadrasi  the  outline  of  the 
the  aperture  is  usually  more  ovate,  with  the  lip  obliquely  in- 
serted on  the  body  whorl;  but  some  of  the  PhiKppine  snails 
scarcely  differ  in  this  respect  from  those  of  Formosa.  Our  lar- 
gest L.  (R.)  qwadrasi  measures  in  length,  20  mm ;  greatest  width, 
12  mm;  aperture,  14  by  8  mm. 

L.  swinhoei  itself  is,  moreover,  rather  doubtfully  distinct  spe- 
cifically from  L.  plicattda  Benson,  a  common  snail  of  China, 
which  in  turn  is  perhaps  not  more  than  a  race  of  L,  auricularia 
(Linnaeus) . 

Original  description: 

T.  rimata,  ovato-acuminata,  tenuis,  peUucida,  plicajto-striata,  in  intersti- 
tiis  subtilissime  striatula,  luteo-cornea.  Spira  brevis,  acuta.  Anfr.  4i,  nat 
celeriter  accrescentes,  convexi,  ultimus  subinflatus,  I  altitudinis  a^quans. 
Apert,  parum  obliqua,  ovalis,  peristoma  rectum,  acutum,  basi  subeffusum, 
columella  paulum  calloso-incrassata,  intus  spiraliter  recedens.  Diam.  10.5, 
alt.  16,  apert.  lat.  7,  long.  11.5  mm. — Molueindorfp,  loc  cit. 

Genus   MYXAS   Sowerby,   1822 

Limnea  subg.  Myxas  (Leach)  G.  B.  Sowerby,  Genera  Fossil  Recent 
Shells  pt.  7  (1822)  ;  monotypic  for  "Helix  glutinosa  Mont.  Lifnnea 
glutinosa  Drap."  ==  Buccinwm  glutinosum  Miiller,  1774. 

Amphipeplea  NiLSSON,  1823,  Hist.  Moll.  Sueciae  (1822)  58.  Mono- 
typic for  Buccinum  glutinosum  Miiller,  1774. 

Lutea  Gray  in  Turton,  Man.  Land  Fresh-water  Shells  Brit.  Isl.  New 
ed.   (1840)  243.     Not  of  Brown,  1827. 

Mixas  (Leach)  Say,  American  Conchology  (1832)  pi.  31.  A  mis- 
spelling of  Myxas,     Same  type. 

*Proc.  Zool.  Soc.  London  (1866)  319,  pi.  33,  fig.  13.     Takow,  Formosa. 
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Myxus  (Leaoh)  H.  and  A.  Adams,  Genera  Recent  Mallusca  2  (1855) 
255  (as  a  synonym  of  Amphipeplea) ;  emendation  of  Myxas,  Same 
type. 

Bullastra  Bergh  in  Semper,  Reisen  Philippinen  pt.  4  7  (1901)  §  3 
Lief.  1  254;  monotypic  for  Bullastra  velutinoides  Bergh,  1901  = 
Amphipeplea  cumingiana  Pfeiifer,  1845. 

Amphipeplia  Anton,  Verzeichn.  Conch.  Samml.  (1839)  50;  misspelling 
of  Amphipeplea.     Same  type. 

Amphipeplaea  Agassiz,  Nomencl.  Z06I.  Moll.  (1846)  5;  emendation 
of  Amphipeplea,    Same  type. 

Amphipepla  Sherborn,  Index  Animal.  §  2  pt.  2  (1923)  277;  mis- 
spelling of  Am^phipeplea,     Same  type. 

MIX  AS  cumingiana  (Pfeiffer).    Plate  1,  fig.  3. 

Amphipeplea  cumingiana  Pfeiffer,  Proc.  Zool.  Soc.  London  (1845) 
68  ("Naga,  province  of  South  Camarines,'*  Luzon) ;  Kuster,  Syst. 
Conch.-Cab.  1  pt.  176  (1863)  59,  pi.  10,  figs.  18,  19;  Faustino, 
Summary  Philippine  Marine  Fresh- water  Mollusca    (1928)    355. 

Amphipeplea  luconica  BECK,  Index  Moll.  (1837)  115  (Luzon;  nomen 
nudum) . 

Lymnsea  (Amphipeplea)  luzonica  Souleybt,  in  Voyage  de  la  Bonite 
Zool.  2  (1852)  525,  atlas,  pi.  29,  figs.  33-37  (Manila,  Pasig  River). 

Amphipeplea  cumingi  Nevill,  Hand  List  Moll.  Indian  Mus.  1  (1878) 
239  (Luzon). 

Amphipeplea  quadrasi  von  Mollendorff,  Nachrichtsbl.  d.  malay.  Ges. 
27  (1895)  119  (in  Manila,  and  Laguna  and  Pampanga  provinces, 
Luzon;  with  var.  lamellifera  v.  Mollendorff;  loc  cit.,  119;  Cebu  and 
Leyte) . 

Bullastra  velutinoides  Bergh  in  Semper,  Reisen  Philippinen  7  pt.  4, 
§  3  Lief.  1  (1901)  254,  pi.  20,  figs.  22-34  (?Philippine  Sea) ;  Faus- 
tino, Summary  Philippine  Marine  Fresh-water  Mollusca  (1928) 
347. 

Luzon,  Manila:  Albay  Province,  Albay:  Laguna  Province, 
Calamba,  San  Juan  River;  Cabuyao,  Barrio  Dita;  Nagcarlang, 
Palayan:  Sorsogon  Province,  Donsol:  Batangas  Province,  Lipa. 
Marinduque,  Santa  Cruz.    Cebu.    Balabac. 

M.  cumingiana  appears  to  be  distributed  throughout  the  Archi- 
pelago. 

Dr.  A.  Zilch,  who  compared  some  of  our  specimens  with  a 
paratype  of  A.  cumingiana  and  with  von  Mollendorff 's  types  of  A. 
quxtdroM,  writes  us  that  A.  quadrasi  is  a  synonym  of  cumingiana 
Pfeiffer.    We  had  reached  the  same  conclusion  independently. 

Kuster  (1863)  gave  Limnsea  imperialis  Lea^  as  a  doubtful 
synonym  of  A.  cumingiana  Pfeiffer.  The  figure  given  some- 
what resembles  a  Myxas.    Fortunately  Lea's  type  is  at  the  U. 

'Trans.  Amer.  Phil.  Soc.  Philadelphia  5  (1834)  81,  pi.  19,  fig.  73. 
"South  America"? 
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S.  National  Museum  (No.  104910),  where  Doctor  Bartsch  exam- 
ined it  at  our  request.  He  writes  us  that  it  is  '^Strophocheilus, 
probably  ovatus." 

Original  description  of  A.  cumingiana: 

Amph.  testa  ovato-globosa,  tenuissima,  longitudinaliter  confertim  stria- 
tula,  nitidissima,  pellucida,  pallide  cornea;  spira  brevissima,  mucronulata, 
caUo  tenui  semi-obtecta ;  columella  nulla;  margine  anfractuum  intemo 
arcuato,  appendice  membranaceo  (deciduo)  munito;  apertura  amplissima, 
semi-ovali,  margine  supero  breviter  arcuato,  patente.  Long.  30,  diam. 
22  mill.;  apertura  26  mill,  longa. — Pfeiffer,  loc.  cit. 

Original  description  of  L.  luzonica: 

Lynmaea,  testa  ovata,  tenui,  fragilissima,  pallide  virescente;  spira 
brevissima,  retusa;  anfractibus  tribus;  infimo  maximo,  convexo;  apertura 
ovato^oblonga,  basi  angustata;  labio  inflexo,  arcuato;  labro  acuto,  fragilis- 
simo.  Coquille  ovale  tres-mince  et  tres-fragile,  translucide,  d'un  vert  oli- 
vatre  pale.  Spire  tres-courte,  aplatie,  munie  de  trois  tours  dont  le  der- 
nier forme  a  lui  seul  presque  toute  la  coquille.  Ouverture  ovale-oblongue, 
retrecie  vers  la  base;  bord  interne  inflechi  et  arque;  bord  externe  tran- 
chant  et  d'une  grande  fragilite.  .  .  .  Dans  les  plus  grands  individus  que 
nous  avons  recueillis,  la  coquille  avait  environ  trois  centimetres  de  longueur, 
et  deux  centimetres  de  largeur. 

Original  description  of  A.  quadrasi: 

T.  subglobosa,  tenuis,  transverse  plicato-striatula,  nitens,  pellucida,  pal- 
lide lutescens;  spira  vix  prominula  apice  mucronato.  Anfractus  4  pone 
suturam  profunde  impressam  obtuse  angulati,  ultimus  superne  planiusculus, 
turn  obtuse  angulatus,  denique  tumidus.  Apertura  parum  obliqua,  amplis- 
sima, peristoma  rectum,  acutum,  margo  superus  ab  insertione  paulum  as- 
cendens  et  protractus,  columellaris  palum  incrassatus,  vix  plicatus.  Diam. 
20,  alt.  27,  apert.  diam.  16,  alt.  23.5  mm. — Var.  lamellifera:  margine  colu- 
mellari  fortiter  lamellatim  incrassato.    Diam.  22.5,  alt.  30  mm. 

— MOLLENDORFF,   loc.    cit. 

The  original  description  of  B.  velutinoides  is  mostly  based 
on  the  anatomy.  The  shell  is  described  as  follows:  "Die 
wegen  ihrer  Cuticula  gelbbraune,  sehr  dlinne  Schale  hatte  eine 
Lange  von  18  bei  einer  Breite  von  fast  11  mm. ;  die  von  vorne 
nach  hinten  verlaufenden  Furchen  stark,  die  entblosst  liegende 
Spira  ziemlich  gross. — Bergh,  loc.  cit. 

PLANORBID^ 

Genus  PLANORBIS  O.  F.  MuUer,  1774 

This  genus  is  represented  in  the  Philippines  only  by  a  South 
American  species,  recently  introduced  through  the  agency  of 
man. 
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PLANORBIS  (AUSTRALORBIS)  LUGUBRIS  Wagner.     Plate  1,  figs.  5  to  7. 

Planorbis  lugubris  Wagner  in  Spix,  Test.  Fluv.  Brasil.  (1827)  27, 
pi.  18,  figs.  3-6   (Ilheos  and  Almada,  Prov.  Bahia,  Brazil). 

Planorbis  albescens  Spix,  Test.  Fluv.  Brasil.  (1827)  27,  pi.  28,  fig.  5 
(as  a  synonym  of  P.  lugubris) . 

Planorbis  nigricans  Spix,  Test.  Fluv.  Brasil.  (1827)  27,  pi.  28,  figs.  3, 
4  (as  a  synonym  of  P.  lugubris), 

Planorbis  viridis  Spix,  Test.  Fluv.  Brasil.  (1827)  27,  pi.  28,  fig.  6 
(as  a  synonym  of  P.  lugubris), 

Luzon,  Manila,  in  an  aquarium  (P.  de  Mesa,  1986) :  Batan- 
gas  Province,  Lipa,  received  from  the  School  of  Hygiene  and 
Public  Health,  Manila. 

We  owe  the  identification  of  these  snails  as  the  South  Amer- 
ican P.  lugubris  to  Dr.  F.  Haas  and  Dr.  A.  Zilch,  which,  on  com- 
parison of  several  lots  of  lugubris  from  Brazil,  agree  perfectly 
with  the  Philippine  snails.  All,  however,  are  young  shells,  the 
largest  seen  measuring  12  mm  in  diameter. 

Australorbis  was  recently  proposed  as  a  genus  by  Pilsbry* 
to  replace  Planorbina  Dall,  1905  {nee  Haldeman,  1843).  We 
prefer  to  give  it  subgeneric  rank  under  Planorbis, 

Original  description: 

PI.  testa  discoidea,  tenui,  utrinque  profunda  umbilicata,  ferruginea; 
anfractibus  rotundatis,  oblique  striatis. — Testa  discoidea,  tenuis,  pellucida, 
striis  obliquis  numerosissimis,  subtilibus  instructa;  epidermide  tenui  ves- 
tita.  Anfractus  quatour  rotundati,  ultimus  inflatus,  cylindricus;  caeteri 
gyri  utrinque  aream  profunde  excavatam  formantes,  quae  tamen  in  parte 
inferiore  est  profundior  quam  in  superiore.  Apertura  obliqua,  margine 
acuto.  Color  epidermidis  ferugineus;  color  testae  epidermide  privatae  al- 
bus.    Longitudo  3i  lin.;  lat.  lOi  lin. — ^Wagner,  loc.  cit. 

Genus  ANISUS  Studer,  1820 

The  Philippine  species  of  this  genus  belong  to  the  subgenus 
Gyraulus  J.  de  Carpentier,  1837. 

ANISUS  (GYRAULUS)   CONVEXIUSCULUS  (Button).     Plate  2.  figs.  4  to  6. 

Planorbis  convexiusculus  Hutton,  Journ.  Asiatic  Soc.  Bengal  pt.  2  18 
(1849)  657  (Candahar;  Quettah.;  Kojuck  Pass;  Helmund  River 
at  Girishk;  all  foregoing  localities  in  Afghanistan.  Also  from  Tope 
Chancey  Gangetic  Provinces;  and  Pinjore  below  Simla)  ;  Jutting, 
Treubia   13    (1931)    6,  figs.   1-4. 

Gyraulus  convexiusculus  Annandale  and  Prashad,  Rec.  Indian 
Mus.  18  (1919)  52,  figs.  76,  86;  Rensch,  Arch.  f.  Hydrobiol. 
Suppl.-Bd.  13   (1934)  209. 

"Proc.  Acad.  Nat.  Sci.  Philadelphia  86  (1934)  55. 
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Planorbis  compressus  von  Martens,  Malak.     Blatter  14   (1867)   213 

(Laguna  de  Bay,  Luzon) ;  Max  Weber,  ZooL  Ergebn.  Reise  NiederL 
•Ost-Indien  pt.  1  4   (1897)   13,  pi.  1,  figs.  17-22;  pi.  12,  figs.  7,  10 

(Java;  Celebes).     Not  of  Michaud,  1831,  nor  of  Hutton,  1834. 
Planorbis  neglectus  Van  Hasselt,  Algem.  Konst  en  Letterbode  (1823) 

244    (Java;  nomen  nudum);   Clessin,  Syst.  Conch.-Cab.  pt.  17   1 

(1884)   194,  pi.  29,  fig.  5   (Macassar;  Yokohama). 
Planorbis  (Gyraultts)  demissv^  Westerlund,  Vega-Exped.  Vet.  lakt- 

tag.  4  (1887)  204,  pi.  4,  fig.  16  (Pointe  de  Galle,  Ceylon). 
Planorbis  infralineatus  von  Martens,  Malak.  Blatter  14  (1867)   213 

(Preanger-Regentschaften  near  Telaga-Patengan,  Java). 
Planorbis  infracoloratus   (von  Martens)   Rensch,  Arch.  f.  Hydrobiol. 

Suppl.-Bd.   13    (1934)    209    (as  a   synonym   of  P.   convexiusculus; 

error  for  infralineatus,) 
Planorbis  (Nailtilina)  javanicus  (Mousson)  Neville,  Hand  List  Moll. 

Indian  Mus.  1    (1878)  244   (Java;  nomen  nudum);  Germain,  Rec. 

Indian  Mus.  pt.  3  21    (1923)   140  (as  a  synonjmi  of  P.  infralinea^ 

tus). 
Planorbis  propmquus    (Mousson)    voN  Martens,  Malak.  Blatter  14 

(1867)  214  (Buitenzorg,  Java;  as  a  synonym  of  P.  compressus) , 
Planorbis  sagoensis  BuLLEN,  Proc.  Mai.  Soc.  London  pt.  3  7    (1906) 

129,  fig.   (Mount  Sago,  Sumatra). 
Planorbis  com^pressus  var.  siamensis  VON  Martens,  Malak.  Blatter 

14   (1867)  214  (Bangkok,  Siam). 
Planorbis  donfuMts  var.  tigrina  Bavay  and  Dautzenberg,  Journ.  Con- 

chyl.  58   (1910)   18   (Tonkin). 
Planorbis  compressus  var.  striatum  Bollinger',  Revue  Suisse  Zool.  22 

(1914)   572   (Celebes). 
Planorbis  saigonensis  Crosse  and  Fischer,  Journ.  Conchyl.  1 1   (1863) 

362,  pi.  13,  fig.  7  (Saigon,  Indo-China). 
Planorbis  saigonensis   Clessin,    Syst.   Conch.-Cab.   pt.   17    1    (1884) 

191,  pi.  29,  fig.  3. 
Planorbis   (Gyraulus)   saigonensis  Germain,  Rec.  Indian  Mus.  pt.  2 

21    (1922)   119. 
Gyraulus  prashadi  Faustino,  Philip.  Journ.  Sci.  51   (1933)  575,  fig.  1 

(San  Antonio,  Zambales  Province,  Luzon,  type  locality;  also  near 

Manila) ;  0B  Jesus,  Philip.  Journ.  Sci.   58    (1935)    300    (Laguna, 

Btilacan,  and  Pampanga  Provinces,  Luzon). 
Planorbis   (Gyraulus)   mindanensis  Bartsch,  Proc.  U.  S.  Nat.  Mus. 
32   (1907)  83,  fig.  1   (Lake  Buluan,  Rio  Grande  Valley,  Cotabato 

Province,  Mindanao). 

Luzon,  Manila,  Paco:  Mountain  Province,  Trinidad  Valley: 
Rizal  Province,  San  Juan  del  Monte:  Isabela  Province:  Ilocos 
Sur  Province,  Rio  del  Pueblo  de  Sinay.  Mindanao,  Surigao 
Province.  SlQUlJOR,  Oriental  Negros  Province,  Lazi.  Marin- 
DUQUE,  Boac. 
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We  have  also  seen  paratypes  of  G.  prashadi  from  San  An- 
tonio, Zambales  Province,  Luzon,  and  of  P.  mindanensis  from 
I^ake  Buluan,  Mindanao. 

This  appears  to  be  the  most  common  and  most  widely  dis- 
tributed of  the  planorbine  snails  in  the  Philippines.  It  is  also 
known  from  Afghanistan,  India,  Siam,  Indo-China,  most  of  the 
East  Indian  Islands  (with  the  exception  of  Borneo) ,  as  far  east 
as  Celebes  and  Buru;  and  is  represented  by  slight  variations 
in  southern  China  (var.  chinensis  Dunker)  and  Japan  (var. 
japonicus  v.  Martens). 

There  has  been  some  divergence  of  opinion  as  to  the  proper 
name  to  be  applied  to  this  common  snail.  After  careful  study 
we  agree  with  Annandale  and  Prashad  (1919)  in  calling  it  A. 
convexiuscnlus  (Button). 

At  the  Museum  of  Comparative  Zoology  there  are  six  speci- 
mens received  from  Benson  as  ''Planorbis  convexiiisculus/' 
which  may  have  been  part  of  the  original  lot  described  by  But- 
ton. Some  of  these  shells  agree  with  Annandale  and  Prashad's 
figure  in  every  particular,  having  the  last  whorl  perfectly  round- 
ed; others,  however,  have  the  last  whorl  subcarinate.  As 
Rensch  (1934)  has  pointed  out,  the  body  whorl  may  be  per- 
fectly rounded  off  or  more  or  less  carinate,  even  in  the  same 
lot. 

We  have 'not  been  able  to  compare  specimens  of  P.  euphrar- 
ticus  Mousson,  from  Mesopotamia.  We  doubt,  however,  that 
Planorbis  compressus  Button,'^  based  upon  his  Planorbis  No.  12  ^ 
from  the  Ganges  River,  India,  not  P.  compressus  Michaud,  1831, 
is  specifically  distinct  from  A,  oonvexiuscuhis.  No  reliable  dif- 
ferences can  be  pointed  out  from  the  description,  and  the  species 
was  based  originally  upon  snails  from  the  Ganges  River  (not 
northern  India  nor  Quettah) .  Annandale  and  Prashad  did  not 
see  Button's  types. 

We  have  carefully  compared  the  type  lot  of  G.  prashadi,  sent 
by  the  Philippine  Bureau  of  Science,  as  well  as  paratypes  of 
P.  mindanensis,  received  from  Doctor  Bartsch,  with  various  lots 
of  G.  convexiuscnlus,  from  India,  Indo-China,  and  Java,  and  we 
are  unable  to  separate  the  snails  from  the  Philippines,  either 
as  a  species  or  as  a  race.  The  figures  of  prashadi  are  rather 
misleading,  as  may  be  seen  by  comparing  our  photographs  of 
the  paratypes.    A.  convexiusculus  is  variable  even  in  the  same 

'Journ.  Asiatic  Soc.  Bengal  3    (1834)   93. 
« Tom.  cit.  91. 
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lot,  particularly  in  the  contour  of  the  body  whorl  (which  may 
be  evenly  rounded  or  more  or  less  compressed)  and  in  the  shape 
of  the  aperture. 

Original  description  of  P.  convexiusculv^: 

Animal  black  or  dusky.  Shell  depressed,  I  of  an  inch  in  diametefr; 
pale  horn  colour;  polished;  closely  and  obliquely  striate;  whorls  4  or  5; 
rounded;  suture  well  defined;  periphery  subangular,  but  not  influencing 
the  aperture,  which  is  ovato-lunate;  umbilicus  wide,  discovering  all  the 
previous  volutions;  the  whorls  rising  gradually  and  spirally  from  the 
horizontal,  and  rounded  below. — Hutton,  loc.  cit. 

Original  description  of  P.  saigonensis: 

T.  late,  sed  non  profunde  umbilicata,  discoidea,  tenuis,  pellucida,  cornea; 
vertice  immerso;  sutura  profunda;  anfr.  3  utrinque  convexi,  apertura  fere 
horizontalis,  ovato-rotunda ;  perist.  acutum,  marginibus  callo  tenui  junctis. — 
Diam.  maj.  41,  min.  4,  alt.  li  millim. — Crosse  and  Fischer,  loc.  cit. 

Original  description  of  G.  pra^hadi: 

Shell  discoidal,  small,  thin,  somewhat  flat,  transparent  or  translucent, 
whorls  five,  rounded,  closely  and  obliquely  striated,  periphery  subangular, 
spire  depressed,  aperture  egg-shaped.  A  few  of  the  specimens  are  black 
due  to  habitat.  Height,  1  mm.;  maximum  diameter,  5  mm.  This  species 
differs  from  G.  convexiusculus  (Hutton),  which  it  closely  resembles,  in 
having  more  whorls;  and  in  the  shape  of  the  mouth,  which  is  more  oviform. 
It  differs  from  G.  euphraticus  Mousson  in  being  more  convex  and  in 
having  the  whorls  more  rounded,  in  having  an  egg-shaped  aperture  and 
in  having  the  angle  on  the  middle  of  the  outer  lip  more  pronounced  but 
more  like  that  of  G.  convexiusculus. — Faustino,  loc.  cit. 

Type  at  National  Museum  of  Philippine  Bureau  of  Science, 
Manila. 

Original  description  of  P.  mindanensis: 

Shell  lenticular,  biconcave,  thin,  semitransparent,  corneous.  Upper  sur- 
face decidedly  more  concave  than  the  lower,  showing  all  the  whorls  which 
increase  evenly  and  rapidly  in  size.  The  entire  upper  surface  is  marked  by 
numerous,  quite  prominent,  irregularly  developed  lines  of  growth.  Per- 
iphery of  the  last  whorl  marked  by  a  slender  keel.  The  basal  parts  of 
the  whorls  are  a  little  more  convex  than  the  upper  sides,  with  the  incre- 
mental lines  less  strongly  developed.  The  center  of  the  base  is  only 
slightly  depressed  below  the  plane  of  the  last  whorl;  in  fact  the  most 
convex  part  of  all  of  the  whorls  on  the  base  falls  almost  in  an  even 
plane.  The  turns  are  separated  above  and  below  by  well-impressed  sutures. 
Aperture  quite  large,  suboval,  decidedly  oblique,  angulated  at  the  middle  of 
the  outer  lip  by  the  slender  keel.  Columella  practically  absent;  parietal 
wall  covered  with  a  thin  callus.  The  type  has  four  and  one-fourth  whorls 
and  measures:  Greater  diameter,  6.7  mm.;  lesser  diameter,  5.7  mm.;  alti- 
tude, 1.7  mm. — Bartsch,  loc,  cit. 

Type  at  United  States  National  Museum. 
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ANISUS  (GYRAULUS)  QUADRASI  (v.  Mollendorif).    Plate  2,  figs.  7  to  9. 

Planorbis  (Gyraulus)  quadrasi  VON  Mollendorff,  Bericht.  Sencken- 
berg.  Naturf.  Ges.  (1893)  105,  pi.  3,  figs.  11,  llOr-c  (Montalban, 
Luzon,  type  locality;  Leyte) ;  Bartsch,  Proc.  U.  S.  Nat.  Mus.  32 
(1907)  83. 

Luzon,  Rizal  Province,  Montalban,  paratypes  (Philippine 
Bureau  of  Science),  San  Juan  River.  Mindoro,  Mindoro  Prov- 
ince, Naujan. 

Some  of  the  specimens  from  San  Juan  River  were  compared 
by  Dr.  F.  Haas  and  Dr.  A.  Zilch  with  v.  Mollendorff' s  types  at 
the  Senckenberg  Museum,  in  Frankfort  on  the  Main. 

This  species  differs  rather  markedly  from  A.  convexitcsculus 
in  the  rapidly  enlarged  whorls  and  the  number  of  whorls  for 
the  small  size.  In  all  specimens  seen  the  last  whorl  is  rounded, 
without  any  trace  of  carina. 

Original  description: 

T.  discoidea,  subcompressa,  utrimque  subaequaliter  leviter  impressa, 
tenuis,  leviter  arcuatim  striatula,  pallide  virescenti-flavida,  subnitens. 
Anfr.  3  rapide  accrescentes,  convexiusculi,  sutura  sat  profunda  discreti, 
ultimns  ad  peripheriam  bene  rotundatus.  Apertura  diagonal! s,  ovalis,  sat 
excisa;  peristoma  simplex,  acutum,  intus  callo  latiusculo,  albo,  parallelo 
munitmn. — Diam.  maj.  3.5,  alt.  1  mm. — Dieser  kleine  Gyraulus  steht  durch 
die  gering^  Zahl  der  Windungen  und  die  Dimensionen  dem  PI.  heudei  Cless. 
von  Hong-kong,  Siid-China  und  Hainan  am  nachsten,  unterscheidet  sich 
aber  dadurch,  dass  die  Schale  oben  und  unten  etwa  gleichmassig  vertieft 
ist,  wahrend  bei  PL  heudei  die  Unterseite  eine  starkere  Aushohlung  zeigt. 
Audi  hat  die  Peripherie  keine  Spur  von  Kante,  und  die  Mtindung  ist 
weniger  schief. — ^voN  Mollendorff,  loc  cit. 

Type  at  Senckenberg-Museum,  Frankfort  on  the  Main. 

Genus  HIPPEUTIS  Charpentier,  1837 

HIPPEUTIS  UMBILICALIS  (Benson).    Plate  1,  figs.  8  to  10;  Plate  2,  figs.  10  to  12. 

Planorbis  umbilicalis   Benson,   Journ.   Asiatic   Soc.   Bengal    5    (59) 

(1836)   741   (probably  Sylhet,  India). 
Hippeutis  umbilicalis  Faustino,  Philip.  Journ.   Sci.  51    (1933)    577, 

fig.  2   (San  Antonio,  Zambales  Province,  Luzon;  Sitio  Napayacan, 

Buguey,  Cagayan  Province,  Luzon). 
Segmentina  umbilicalis  Germain,  Rec.  Indian  Mus.  pt.  3  21    (1923) 

176,  pi.  2,  figs.  19-21   (type  from  Sylhet). 
Planorbis  dorrianus  Wattebled,  Journ.  Conchyl.  32  (1884)  126,  pi.  6, 

fig.  2  (Long-Xuyen,  Cochin-China) . 
Planorbis  dorri    (Wattebled)    Germain,   Rec.  Indian  Mus.  pt.   3   21 

(1923)   178. 
Planorbis   (Helicorbis)   mearnsi  Bartsch,  Proc.  U.  S.  Nat.  Mus.  32 

(1907)  84,  fig.  2  (Lake  Buluan,  Rio  Grande  Valley,  Cotabato  Prov- 
ince, Mindanao). 
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Luzon,  Cagayan  Province,  Buguey,  Sitio  Napayacan:  Zam- 
bales  Province,  San  Antonio.  Mindanao,  Surigao  Province. 
BOHOL,  Bohol  Province,  Vilar,  Lagunita  del  Sitio  Mayapo. 

We  have  also  seen  a  paratype  of  P.  mearnsi  from  Lake  Bu- 
luan,  Mindanao. 

We  have  compared  our  Philippine  lots  with  specimens  of 
umhilicalis  from  Tonkin  and  can  find  no  consistent  or  reliable 
difference,  even  of  subspecific  or  racial  value.  We  figure  speci- 
mens from  Tonkin,  as  well  as  a  paratype  of  mearnsi  from  the 
Philippines.  Germain  claims  that  this  species  should  be  placed 
in  Segmentina;  he  was  unable  to  find  the  inner  laminse  or  bar- 
riers, characteristic  of  the  genus,  but  surmises  that  they  were 
resorbed.  In  the  many  specimens,  of  all  ages,  examined  by 
us,  there  was  never  a  trace  of  laminse.  We  agree  with  Bavay 
and  Dautzenberg  ^  that  umhilicalis  is  a  Hippeutis. 

Original  description  of  P.  umhilicalis: 

Testa  quasi  dextra  luteo-cornea,  polita,  leviter  radiato-striata,  infra 
excavato-depressa,  anfractibus  omnibus  versus  umbilicum  profundum  spec- 
tantibus,  ultimo  interiores  pene  tegente;  supra  convexa,  versus  apicem 
planata,  apice  concavo,  omnibus  anfractibus  satis  apparentibus:  periphaeria 
obtuse  angulata.  Diam.  0.3  poU. — This  shell  belonging  to  the  same  division 
of  Planorhis  as  the  British  species  PL  fontanus  (PL  nitidus  Lamarck)  in 
which  the  whorls  on  the  inferior  side  are  nearly  covered  by  the  succeeding 
ones,  may  easily  be  distinguished  from  that  species,  which  it  resembles  also 
in  colour,  by  the  greater  convexity  of  the  last  whorl  towards  the  periphery, 
and  by  the  slope  towards  the  penultimate  whorl,  on  the  under  side;  while 
in  PL  fontanus  the  convexity  is  next  to  the  penultimate  whorl,  and  the  slope 
tends  toward  the  circumference.  The  disposition  observed  in  PL  umhilicalis 
occasions  a  great  concavity  on  the  under  side  of  the  shell.  The  superior 
margin  of  the  aperture,  as  in  most  of  the  depressed  Planorbes,  projects 
much  behind  the  inferior  margin,  occasioning  a  great  obliquity  from  the 
plane  of  the  axis.  The  North  American  species  PL  deflexus  and  PL  exa- 
cuens  of  Say,  more  especially  the  latter,  have  an  affinity  to  this  shell,  which 
is  probably  an  inhabitant  of  the  streams  of  silhet. — Benson,  loc.  cit. 

Original  description  of  P.  mearnsi: 

Shell  lenticular,  vitreous,  horn  color.  Whorls  increasing  regularly  in 
size,  the  last  enveloping  the  greater  part  of  the  previous  turns.  All  of  the 
whorls  show  evenly  coiled  on  the  dorsal  surface  in  the  extremely  regu- 
larly conically  depressed  apex.  The  last  half  turn  only,  deviates  from 
the  regular  spiral  in  having  the  summit  gradually  deflected  until  it  falls 
about  halfway  between  the  summit  and  periphery  on  the  preceding  turn, 
at  the  aperture.  The  angle  at  the  junction  of  the  outer  wall  and  the 
parietal  wall  is  filled  up  for  a  short  distance,  and  this  shows  through  the 

'Journ.  Conchyl.  58   (1910)   19. 
25325 2 
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shell  as  a  moderately  broad  solid  band,  and  makes  the  whorls  appear  as 
if  they  had  a  double  suture.  The  whorls  are  evenly  rounded  on  the  dorsal 
surface  and  marked  by  moderately  strong  incremental  lines  only.  Sutures 
lightly  impressed.  Periphery  of  the  last  whorl  bluntly  but  strongly  angu- 
lated.  Base  almost  flat,  with  a  moderately  broad  umbilicus,  in  which  the 
whorls  can  be  seen  regularly  and  evenly  coiled,  but  here  also  the  last  half 
of  the  last  one  becomes  more  and  more  openly  coiled  until  it  reaches  a 
point  at  the  aperture,  about  one-third  of  the  distance  toward  the  periphery 
from  the  umbilicus  to  the  periphery.  The  base,  like  the  upper  surface, 
is  marked  by  numerous  incremental  lines.  Aperture  decidedly  oblique, 
arrow  shaped,  the  apex  falling  at  the  periphery,  and  the  two  barbs  above 
and  below  the  periphery  of  the  preceding  turn.  Outer  lip  thin,  somewhat 
sinuous;  basal  lip  almost  straight;  columella  exceedingly  short,  represented 
by  the  mere  upward  turn  of  the  basal  lip;  parietal  wall  covered  by  a 
thin  callus.  The  type  has  almost  five  whorls  and  measures:  Altitude  1.5 
mm.;  greater  diameter,  5  mm.;  lesser  diameter,  4.4  mm.  The  only  other 
Helicorhis  reported  from  the  islands  is  P.  (H.)  luzonicus  Mollendorff.  The 
much  larger  size — altitude,  3  mm.;  greater  diameter,  10.5  mm.;  lesser 
diameter,  9  mm. — is  sufficient  to  distinguish  it  from  the  present  species. 

— Bartsch,  loc.  cit. 

Type  at  United  States  National  Museum. 

HIPPEUTIS  LUZONICUS  (V.  Mollendorff). 

Planorhis   (Hippeutis)   luzonicus  von  Mollendorff,  Nachrichtsbl.  d. 

Malay.  Ges.  27  (1895)  120  (near  Libmanan  in  Camarines  Province, 

Luzon) . 
Planorhis  {Helicorhis)  luzonicus  Bartsch,  Proc.  U.  S.  Nat.  Mus.  32 

(1907)   84. 

Original  description: 

T.  late  et  aperte  umbilicata,  discoidea,  solidula,  subpellucida,  sat  dis- 
tincte  striatula,  corneo-lutea ;  spira  plana.  Anfr.  5  lente  accrescentes, 
sutura  distinote  marginata,  profunda  discreti,  eonvexiusculi,  ultimus  basin 
versus  sat  acute  angulatus,  basi  fere  planus.  Apertura  diagonalis,  lanceo- 
lata,  peristoma  rectum,  acutum.    Diam.  maj.  10.5,  min.  9;  alt.  3  mm. 

— ^V.  Mollendorff,  loc.  cit. 

Type  at  Senckenberg  Museum,  Frankfort  on  the  Main. 
The  species  is  unknown  to  us. 

Genus  BULINUS  O.  F.  MuUer,  1774 

For  a  recent  discussion  of  this  genus  see  Pilsbry  and  Be- 
quaert^^  and  F.  Hass.^^     As  pointed  out  by  B.  Prashad^^  the 

"Bull.  Amer.  Mus.  Nat.  Hist,  53    (1927)   132. 

^Arch.  f.  Naturg.,  N.  F.  pt.  2  4  (1935)  230;  Abh.  Senckenberg.  Naturf. 
Ges.  Abh.  431   (1936)  26. 

^^Rec.  Indian  Mus.  22  (1921)  475. 
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specfes  of  the  Malayan  Archipelago  differ  markedly  from  the 
African  forms,  placed  in  Bulinus  proper  (Isidora  Ehrenberg), 
in  being  more  elongate,  with  distinctly  produced  spire  and  a 
well-marked  fold  along  much  of  the  columella.  They  may  be 
conveniently  grouped  in  a  distinct  subgenus,  Physastra  Tap- 
parone-Canefri.i^  The  group  is  known  from  Sumatra,  the  Phil- 
ippines, Celebes,  Amboina,  Timor,  New  Guinea,  New  Caledonia, 
and  some  of  the  other  Pacific  Islands,  and  Australia  and  New 
Zealand.  Whether  Pulmobranchia  Pelseneer,  based  upon  a  spe- 
cies from  Madagascar,  is  a  synonym  of  Physastra  (as  Thiele 
states)  is  open  to  question. 

Two  species  from  the  Philippines  were  referred  to  Ameria 
H.  Adams.^^  This  name  should  be  applied  to  a  subgenus  of  Buli- 
nus, characterized  hy  the  low  or  somewhat  depressed  spire  and 
the  presence  of  a  spiral  carina  or  shoulder  on  the  body  whorL 
Of  the  two  Philippine  species,  A.  quxidrasi  v.  MoUendorff  is  said 
to  have  the  whorls  convex  and  subcanaliculate  at  the  suture,  and 
consequently  appears  to  be  a  Physastra.  A.  hidalgoi  Quadras 
and  V.  Mollendorff,  described  as  having  the  whorls  "rather 
sharply  carinate  above  the  middle,''  may  be  a  true  Ameria, 

BULINUS   (PHYSASTRA)  HUNGERFORDIANUS   (NeviU).    Plate  1,  fig.  4. 

Physa  hungerfordiana  Nevill,  Journ.  Asiat.   Soc.   Bengal  pt.  2   50 

(1881)    143    (Lucban,  Luzon). 
Physa  semperi  Clessin,  Syst.  Conch.-Cab.  pt.  17  1    (1886)   348,  pi. 

49,  fig.  6  (Mancayan,  Philippines). 

Luzon,  Manila:  Laguna  Province,  Laguna  Bay,  Santa  Cruz; 
Calamba,  San  Juan  River;  Cabuyao:  Rizal  Province,  Alabang 
River,  Muntinglupa  River;  Antipole.  Mindanao,  Cotabato 
Province,  Malaban.    Panay. 

The  species  is  probably  widely  distributed  throughout  the 
Archipelago.  We  have  seen  several  lots  provided  by  v.  Mol- 
lendorff v^ith  two  manuscript  varietal  names  ("slightly  ven- 
trose,"  ^^'convex")*  but  are  unable  to  separate  them  from  the 
typical  form. 

The  many  lots  of  Bulinus  we  have  seen  from  the  Philippines 
belong  to  this  one  species. 

Original  description  of  Physa  hungerfordiana: 

'^Ann.  Mus.  Civ.  Stor.  Nat.  Geneva  19  (1883)  245;  type:  Physastra 
vestita  Tapparone-Canefri,  of  New  Guinea. 

^*Proc.  Zool.  Soc.  London  (1861)  143;  type:  Physa  (Ameria)  carinata 
H.  Adams,  of  Australia. 
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Shell  convexly  ovate,  imperforate,  moderately  thick,  scarcely  trans- 
parent, somewhat  obsoletely  striate,  striae  close,  regular,  slightly  jfiexuous; 
yellowish  brown,  generally  covered  with  a  dark  coloured  deposit;  spire 
turretly  produced,  suture  excavated,  apex  somewhat  obtuse;  whorls  3i,  in- 
creasing rapidly,  convexly  swollen;  aperture  narrowly  produced,  as  broad 
above  as  below,  outer  margin  gradually  rounded;  columella  somewhat  re- 
flected or  thickened,  twisted,  bent  a  little  backwards  at  base.  Long.  131 
to  141,  diam.  7i;  apert.  alt.  8,  lat.  4  mil.  The  only  other  Philippine,  or 
indeed  Malayan,  species  except  Ph,  moluccensis  Lesson,  is  Ph.  philippina 
Martens,  Malak.  Blat.  1867;  long.  19,  diam.  12  mil.  Kiister's  PL  I,  figs. 
18-20,  will  give  a  rough  idea  of  the  general  shape  of  Ph,  hwngerfordiana. 

— Nevill,  loc.  cit. 

The  present  location  of  the  type  is  unknown. 
Original  description  of  Physa  semperi: 

Testa  elongato-ovata,  levissime  rimata,  leviter  striata,  tenuis,  fusco- 
cornea;  spira  elongata,  obtusa;  anfr,  5,  celeriter  accrescenites,  valde  con- 
vex!, sutura  profunda  separati;  ultimus  parum  elongatus,  fere  dimidiam 
partem  longitudinis  aequans;  apertura  anguste-ovata;  peristoma  acutum, 
tenue,  marginibus  callo  columellari  tenui  conjunctis;  columella  tenuis,  mo- 
dice  contorta.  Lg.  16.5  mm.;  diam.  7  mm.  Gehause:  verlangert-eiformig, 
sehr  fein  geritzt,  fein  gestreift,  diinnschalig,  braunlich-hornf arben ;  Ge- 
winde  verlangert,  stumpf;  Umgange  5,  rasch  zunehmend,  sehr  gewolbt, 
durch  tiefe  Naht  getrennt;  der  letzte  etwas  verlangert,  fast  die  Halfte  der 
Gehauselange  erreichend;  Miindung  schmal-eif ormig ;  Mundsaum  diinn, 
scharf ;  Rander  durch  sehr  feine  Spindelschwiele  verbunden;  Spindel  diinn, 
weisslich,  massig  gedreht,  unten  nach  rechts  gebogen. — Clessin,  loc.  cit. 

The  type  is  at  the  Berlin  Museum. 

BULINUS  (PHYS ASTRA)  QUADRASI  (v.  Mollendorff). 

Ameria  quodrasi  von  Mollendorff,  Nachrichtsbl.  d.  mal.  Ges.  27 
(1895)    119    (Lake  Mainit  in  Mindanao). 

Original  description: 

T.  sinistrorsa,  vix  rimata,  oblonga,  tenuis,  subpellucida,  leviter  stria- 
tula,  lineis  spiralibus  confer^is  undique  decussata,  pallide  straminea,  ple- 
rumque  taeniis  angustis,  castaneis  plus  minusve  numerosis  picta.  Anfr. 
Si-4  (apice  plerumque  eroso)  convex!,  rapide  accrescentes,  sutura  valde 
impressa,  subcanaliculata  disjuncti.  Apert.  parum  obliqua,  oblonge  ova- 
lis,  superne  et  infeme  acuminata,  peristoma  rectum,  acutum,  margine 
columellari  paulum  dilatato,  callo  sat  lato  apresso.  Diam.  8.5,  alt.  19.5, 
apert.  diam.  4.5,  long  12  mm. — v.  Mollendorff,  loc.  cit. 

Type  at  Senckenberg  Museum,  Frankfort  a.  M. 

We  have  not  seen  this  species,  which,  to  judge  from  the  de- 
scription, may  have  been  based  on  large  specimens  of  B.  hunger- 
fordianus. 

BULINUS  (PHYS ASTRA)  PHILIPPINUS  (v.  Martens). 

Physa  philippina  E.  V.  Martens,  Malak.  Blatter  14  (1867)  219 
(Bosoboso  near  Manila,  Luzon) ;  Clessin,  Syst.  Conch.-Cab  pt.  17 
1    (1886)  348,  pi.  49,  fig.  4. 
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Original  description: 

Testa  elliptica,  striata,  fusca;  anfr.  vix  4,  spiram  brevem  obtusam  effi- 
cientes,  infra  suturam  ventricosi,  dein  planiores;  apertura  subverticalis, 
ovata,  basi  levite  effusa,  margine  externo  superne  sinuatim  recedente; 
columella  incrassata,  spiratim  torta,  nitide  alba,  dentem  simulante.  Long. 
19,  diam.  maj.  12,  min.  91,  apert.  long.  14,  lat.  8  mill. — v.  Martens,  loc.  cit. 

Type  at  Berlin  Museum. 

According  to  Dr.  A.  Zilch  {in  litt,)  the  paratypes  at  the 
Senckenberg  Museum,  Frankfort  on  the  Main,  are  quite  distinct 
from  our  specimens  of  B,  hungerfordianus.  The  spire  is  much 
more  obtuse  and  the  body  whorl  more  swollen.  The  types  were 
collected  by  v.  Martens  himself.  It  seems  strange  that  later  col- 
lectors have  not  found  the  species  in  the  vicinity  of  Manila. 

BULINUS  (AMERIA)  HIDALGOl  (Quadras  and  v.  Mollendorff). 

Ameria  hidalgoi  Quadras  and  v.  Mollendorff,  Nachriehtsbl.  d.  ma- 
lay.  Ges.  27   (1895)  120   (Lake  Mainit  in  Mindanao). 

Original  description: 

T.  sinistrorsa,  imperforata,  ovato-conica,  solidula,  transverse  striatula 
et  sulci s  confertis  spiralibus  exarata,  unicolor  brunnea  aut  lutescenti- 
cornea  taeniis  latiusculis  castaneis  ornata.  Anfr.  4  modice  convex!,  supra 
medium  sat  acute  carinati,  infra  carinam  spiraliter  impress!.  Apertura 
parum  obliqua,  supiriformis,  peristoma  rectum,  acutum,  columella  valde 
calloso-incrassata,  subtorta,  intus  superne  subdentata.  Diam.  5,  alt.  9, 
apert.  long.  5.5,  lat.  3  mm. — ^Quadras  and  v.  Mollendorff,  loc.  cit. 

Type  at  Senckenberg  Museum,  Frankfort  on  the  Main. 

From  the  statement  that  the  w^horls  are  rather  acutely  car- 
inate  above  the  middle  this  snail  appeals  to  be  a  true  Ameria, 
not  a  Bidinus.    Unfortunately  we  have  not  seen  specimens. 


ILLUSTRATIONS 

Plate  1 

Fig.  1.  Lymnasa  (Radix)   swinhoei  var.  quadrasi  v.  Mollendorff;   X  2. 

2.  Lymnsea  (Galba)  philippinensis  Nevill;  X  4. 

3.  Myxas  cumingiana  (Pfr.) ;   X   1. 

4.  Bulinus   (Physastra)   hungerfordianus   (Nevill)  ;    X  2. 
Figs.  5    to    7.  Planorbis  (Australorbis)   lugubris  Wagner;   X  4. 

8   to  10,  Hippeutis   umbilicalis    (Benson);    specimen   from   Tonkin; 

X  5. 
11   to  13.  Planorbis  (Gyraulus)  mindanensis  Bartsch,  paratypes;  X  5. 

Plate  2 

Figs.  1  to    3.  Gyraulus  prashadi  Faustino,  paratypes;   X   5. 

4  to    6.  Anisus  (Gyraulus)  convexiusculus  (Hutton),  specimen  from 

India,  possibly  paratype;    X   5. 
7  to     9.  Anisus   (Gyraulus)   quadrasi  (von  Mollendorff),  paratypes; 
X   5. 
10  to  12.  Planorbis  (Helicorbis)  mearnsi  Bartsch,  paratype;  x  5. 
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ADDITIONS  TO  THE  APHID  FAUNA  OF  FORMOSA 
(HEMIPTERA),  V^ 

By  Ryoichi  Takahashi 
Of  the  Department  of  Agriculture^  Government  Research  Institute,  Formosa 

THREE  TEXT  FIGURES 
MATSUMURAJA  RUBIFOLI^  Takahashi  var.  TAIHEISANA  var.  nov.     Text  fig.  1. 

Wingless  viviparous  fefrmle. — Yellow.  Head  small,  slightly 
convex  at  middle  of  front,  with  many  granules  on  dorsum 
except  on  large  median  area,  and  with  capitate  setse,  of  which 
four  on  posterior  part  are  much  shorter.  Antennae  dusky  on 
apices  of  segments  three  to  five  and  on  distal  area  of  basal  part 
of  segment  six,  segment  three  without  sensoria,  with  about  ten 
minute  setse,  very  slightly  striate ;  segments  three  to  five  some- 
what constricted  near  the  tip ;  relative  lengths  of  segments  about 
as  follows:  III— 46,  IV— 35,  V— 37,  VI— 24+94.  Rostrum 
reaching  middle  cox^,  distal  segment  twice  as  long  as  wide, 
nearly  as  long  as  penultimate,  tapering,  with  three  pairs  of  long 
setae.  Thorax  and  abdomen  with  granules  on  dorsum.  Prono- 
tum  with  a  pair  of  capitate  setse  near  anterior  margin  and  a 
similar,  but  a  little  longer,  seta  on  each  side;  mesonotum  with 
a  pair  of  very  short  capitate  setse  near  hind  margin  and  two 
similar  longer  setse  on  each  side ;  basal  seven  abdominal  segments 
with  a  very  short  capitate  seta  on  each  side;  abdominal  segments 
four  to  six  with  a  pair  of  capitate  setse  at  middle  of  dorsum; 
segment  seven  with  four  longer  capitate  setse  on  dorsum;  seg- 
men  eight  with  four  very  long  simple  setae  in  a  row  on  dorsum 
and  a  very  short  simple  seta  on  each  side;  dorsal  capitate  setse 
variable  in  length.  Cornicles  slightly  dusky  on  tip,  very  slightly 
swollen  near  apex,  roughly  imbricated  except  on  swollen  part, 
as  long  as  width  of  head  including  eyes,  longer  than  antennal 
segment  three.  Cauda  stout,  pale.  Tibiae  slender,  slightly 
stouter  than  antennal  segment  three,  with  many  setae,  of  which 
those  on  lateral  side  are  capitate  and  shorter  than  diameter 
of  tibia;  tarsi  imbricated,  with  a  median  stiff  seta  and  two 

^Part  IV  was  published  in  the  Philip.  Journ.  Sci.  63   (1937)  1-19. 
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much  longer  lateral  setse  on  basal  segment  in  fore  and  middle 
pairs,  but  with  only  two  long  setae  on  it  in  hind  pair.  Length 
of  body,  1.7  millimeters;  width  of  head  including  eyes,  0.32; 
length  of  antenna,  1.2 ;  length  of  antennal  segment  three,  0.217, 
width  at  middle,  0.023 ;  length  of  cornicle,  0.32 ;  length  of  hind 
tibia,  0.65,  width  at  middle,  0.028 ;  length  of  hind  tarsus,  0.097 ; 
dorsal  seta  on  pronotum,  0.023  to  0.026;  capitate  seta  on  seventh 
abdominal  tergite,  0.051  to  0.055;  distance  between  cornicles, 
0.37. 
Host. — Rubtis  sp. 

JETaftitoi.— Shin-Taiheizan,  altitude  about  6,000  feet,  Rato-gun, 
Taihoku  Prefecture. 

T  w  o  specimens  were 
taken  by  me  October  14, 
1937.  The  present  variety 
differs  from  the  typical 
form  as  follows:  Dorsal 
capitate  setae  on  posterior 
part  of  head  shorter.  Tu- 
bercle on  base  antennal 
segment  a  little  shorter. 
Thorax  with  fewer  shorter 
setse.  Basal  abd  o  m  i  n  a  1 
segments  with  shorter  setae 
on  side  and  fewer  shorter 
setse  on  median  area  of 
dorsum.  Dorsal  setae  on 
abdominal  segment  eight 
simple,  not  capitate.  In 
typical  form  meso-  and  metanotum  and  basal  abdominal  segments 
with  four  capitate  setae  in  a  row  on  the  median  area  of  dorsum. 

AULACORTHUM  SOLANI  Kaltenbach. 

Acyrthosiphon  pisi  Takahashi    (part),  AphididaB  of  Formosa,  VI. 
Dept.  Agr.  Res.  Inst.  Formosa  Kept.  53   (1931)   68. 

Host, — Myrica  rubra. 

Habitat — Tattaka,  Taichu  Prefecture. 

Some  apterous  forms  were  taken  by  me  May  17,  1924,  which 
agree  well  with  the  European  specimens  sent  me  by  Dr.  Hille 
Ris  Lambers,  though  the  dorsal  setse  on  the  head  are  a  little 
thinner  in  the  Formosan  material. 

Acyrthosiphon  pisi  Kaltenbach  was  recorded  by  Dr.  M.  Maki 
from  Formosa,  but  has  not  been  collected  by  me  in  that  island. 


Fig.  1.  Matsumuraja  ruhifoUse  Takahashi  var.  tai- 
heisana  var.  nov. ;  wingless  viviparous  female. 
Head   and   cornicle. 
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Most  of  the  species  recorded  by  me  under  the  genus  Acyrtho- 
siphon  Mordvilko  must  be  included  in  the  genus  Avlacorthum 
Mordvilko,  which  differs  from  the  former  genus  in  possessing 
numerous  granules  on  the  head. 

Aulacorthum  kawanai  Takahashi  (syn.  Acyrthosiphon  kuwor- 
nai  Takahashi)  is  closely  allied  to  A.  solani  Kaltenbach,  but  is 
different  from  the  latter  in  the  longer  dorsal  setae  on  the  head, 
the  darker  cornicles,  the  distal  segment  of  rostrum  being  about 
2.7  times  as  long  as  wide,  and  in  other  characters.  It  attacks 
Vitis  sp.  and  Celtis  formosann  in  the  mountainous  regions  of 
Formosa,  and  sometimes  possesses  three  pairs  of  setse  on  the 
Cauda. 

CEROSIPHA  sp. 

Wingless  viviparous  female, — Greenish  yellow.  Cornicles  a 
little  dusky  on  apex.  Cauda  pale.  Antenna  and  legs  pale, 
slightly  dusky  on  apices.  Head  a  little  convex  on  middle  of 
front,  with  two  pairs  of  moderate  setse  between  eyes,  and  a 
pair  of  slightly  longer  setse  between  antennse  on  dorsum,  a 
curved  seta  on  ental  side  of  each  frontal  tubercle,  and  with  a 
pair  of  long  curved  setae  on  front,  those  between  antennse  much 
shorter  than  antennal  segment  two.  Frontal  tubercles  not  de- 
veloped, slightly  convex  on  ental  side.  Eyes  with  ocular  tuber- 
cles. Antennse  slender,  imbricated,  5-segmented ;  segment  three 
lacking  sensoria,  with  about  four  small  setse  which  are  blunt  at 
tip  and  shorter  than  width  of  segment ;  relative  lengths  of  seg- 
ments about  as  follows:  III — 50,  IV — ^22,  V— 27+60.  Rostrum 
nearly  reaching  hind  coxse;  distal  segment  a  little  more  than 
twice  as  long  as  wide,  a  little  tapering,  blunt  at  apex,  slightly 
longer  than  penultimate  segment,  with  three  pairs  of  long  fine 
setse.  Prothorax  and  abdominal  segments  one  and  seven  with 
a  small  lateral  tubercle;  tubercles  on  prothorax  and  abdominal 
segment  one  a  little  larger,  longer  than  wide,  tapering.  Abdom- 
inal segment  not  corrugated,  with  a  few  curved  dorsal  setse 
in  a  row,  these  setse  blunt  apically  and  as  long  as  those  on  head 
between  antennae.  Cornicles  cylindrical,  a  little  broadened  to- 
wards base,  sometimes  a  little  constricted  near  distal  part,  some- 
what imbricated  except  on  distal  part,  shorter  than  width  of 
head,  about  three  and  one-half  or  four  times  as  long  as  wide,  a 
little  shorter  than  antennal  segment  three,  about  twice  as  long 
as,  or  a  little  longer  than,  cauda.  Cauda  rather  stout,  not  dis- 
tinctly constricted,  blunt  at  tip,  distinctly  longer  than  wide,  with 
two  pairs  of  curved  lateral  setse.     Legs  slender ;  coxse  with  about 
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six  very  long  fine  curved  setae;  trochanters  with  two  similar 
setse ;  tibise  with  many  stiff  setae,  some  of  which  are  as  long  as 
width  of  tibiae;  tarsi  striate,  with  a  median  stiff  seta  and  two 
lateral  slightly  or  scarcely  longer  setse  on  basal  segment  in  fore 
and  middle  pairs.  Length  of  body,  about  1  millimeter ;  width  of 
head  including  eyes,  about  0.28 ;  length  of  antenna,  0.78 ;  width 
of  antennal  segment  three  at  middle,  0.018;  length  of  cornicle 
0.18,  width  at  tip,  0.032;  length  of  hind  tibia,  0.47,  width  at 
middle,  0.023;  length  of  hind  tarsus,  0.06;  dorsal  seta  on  head 
between  antenna,  0.019  to  0.024. 

Host — A  species  of  the  Urticaceae,  on  nether  surface  of  young 
leaf. 

Habitats. — Kayahara,  Shinchiku  Prefecture ;  Hatonosawa, 
near  Taiheizan,  Taihoku  Prefecture. 

A  few  apterous  females  were  collected  by  me  August  1,  1933, 
at  Kayahara,  and  October  14,  1937,  at  Hatonosawa.  New  to 
the  fauna  of  Formosa.  This  species  may  be  hitherto  unde- 
scribed,  but  I  hesitate  to  give  a  new  name  to  it,  since  the  winged 
form  is  not  known  and  comparison  with  other  species  of  the 
genus  and  the  related  groups  is  not  possible. 

Genus  CRANAPHIS  novum 

Winged  viviparous  female. — Body  without  prominent  setae. 
Head  with  a  short  conical  tubercle  on  front  above  anterior  ocel- 
lus. Frontal  tubercles  absent.  Eyes  with  distinct  ocular  tuber- 
cles. Antennae  long,  6-segmented,  lacking  prominent  setae,  with 
oval  sensoria  on  segment  three;  distal  part  of  last  segment 
nearly  as  long  as  basal  part.  Rostrum  very  short.  Cornicles 
very  short,  much  wider  than  long.  Cauda  knobbed.  Anal  plate 
deeply  bilobed,  lobes  parallel.  Media  on  forewings  twice 
branched,  hind  wings  with  media  and  cubitus  present.  Tro- 
chanters defined  from  femora;  tibiae  with  microtrichiae  and  distal 
part  and  spines  at  tip;  tarsi  with  some  setae  on  basal  segment; 
empodial  setae  flattened. 

Genotype. — Monellia  formosana  Takahashi. 

Differs  from  Monellia  Oestlund  in  the  shape  of  head,  and  from 
Myzocallis  Passerini  in  the  very  short  cornicles  and  in  the  pres- 
ence of  a  conical  tubercle  on  the  front  of  head.  In  Monellia  the 
head  has  no  distinct  median  tubercle  on  the  front. 

CRANAPHIS  FORMOSANUS  Takahashi. 

Myzocallis  formosanus  TAKAHASHI,  Aphidid^  of  Formosa,  III.  Dept. 
Agr.  Res.  Inst.  Formosa  Kept.  10  (1924)  64;  Proc.  Ent.  Soc.  V^ash- 
ington  28    (1926)   160. 
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Monellia  formosana  Takahashi,  Trans.  Nat.  Hist.  Soc.  Formosa  19 
•   (1929)  259;  Aphididae  of  Formosa,  VI.     Dept.  Agr.  Res.  Inst.  For- 
mosa Kept.  53   (1931)   81. 

Host. — Arundinaria  niitakayamensis. 

Habitats, — Arisan;  Taiheizan,  Taihoku  Prefecture;  Hassen- 
zan,  Taichu  Prefecture;  Hattsukan  near  Mount  Niitaka  (Mount 
Morrison) . 

Widely  distributed  on  high  mountains,  occurring,  however, 
in  restricted  numbers. 

CERATOVACUNA  ORIENTALIS  Takahashi. 

Oregma  orientalis  Takahashi,  Aphididae  of  Formosa,  II.    Dept.  Agr. 

Res.  Inst.  Formosa  Rept.  4  (1923)  52,  144. 
Ceratovacuna  orientalis  Takahashi,  Aphididas  of  Formosa,  VI,    Dept. 

Agr.  Res.  Inst.  Formosa  Rept.  53    (1931)    95. 

Winged  viviparoics  female, — Horns  on  head  long,  slender, 
sharply  pointed,  as  long  as  antennal  segment  two,  a  little  diver- 
gent. Antennal  segment  three  a  little  longer  than  segments 
four  and  five  together,  with  thirty  to  thirty-three  narrow  sen- 
soria  in  a  row;  segment  four  nearly  as  long  as  segment  five, 
with  thirteen  sensoria ;  segment  five  with  ten  or  eleven  sensoria ; 
relative  lengths  of  segments  about  as  follows :  III — 68,  IV — 21, 
V+29.  Abdomen  sclerotized  on  last  two  tergites.  Cornicles 
small,  not  fringed  with  setse,  with  a  narrow  sclerotized  border 
at  base.  Fore  and  middle  tarsi  with  a  stout  median  seta  and 
two  much  longer  lateral  setse  on  basal  segment;  hind  tarsi 
bearing  only  two  very  long  fine  setse.  Length  of  body,  2  mil- 
limeters ;  horn  on  head,  0.046 ;  antenna,  0.68,  width  of  antennal 
segment  three,  including  sensoria,  0.046;  diameter  of  cornicle 
at  apex,  including  margin,  0.046 ;  width  of  cauda,  0.088. 

Host. — Oplismemis  sp. 

Habitat. — Piyahau,  Suo-gun,  Taihoku  Prefecture. 

A  few  winged  forms,  which  have  not  been  described  hitherto, 
were  taken  by  me  October  16,  1937.  This  species  is  vddely 
distributed  in  Formosa,  and  is  characterized  by  the  long  horns 
on  the  front  of  head  of  the  winged  form. 

CERATAPHIS  BAMBUSIFOLI^  Takahashi.     Text  fig.  2. 

Cerataphis  hamhusifolix  Takahashi,  Aphididse  of  Formosa,  IV. 
Dept.  Agr.  Res.  Inst.  Formosa  Rept.  16  (1925)  50;  VI,  ibid.  53 
(1931)   100;  Lingnan  Sci.  Journ.  9   (1930)   11. 

Winged  viviparotis  female. — Head  on  dorsum  with  two  pairs 
of  small  simple  setse  on  hind  part,  four  similar  setse  in  a  row 
anterior  to  dorsal  ocelli,  and  two  short  setse  near  each  antennna. 
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Front  with  a  pair  of  small  thin  spinelike  setae,  which  are  much 
narrowed  and  flagellate  on  distal  part,  constricted  at  base,  not 
reaching  apex  of  front  ocellus.  Eyes  large,  with  distinct  ocular 
tubercles.  Front  ocellus  protruding,  as  large  in  diameter  as 
dorsal  ocelli.  Antennse  5-segmented;  segment  one  with  about 
three  simple  fine  setse  in  a  row  near  apex  on  ventral  side;  seg- 
ment three  slightly  longer  than  segments  four  and  five  together, 
with  a  rather  long  seta,  and  twenty-six  to  thirty-four  sensoria, 
which  occupy  much  over  half  circumference  of  segment;  seg- 
ment four  slightly  narrowed  towards  base,  slightly  shorter  than 
segment  five,  with  nine  to  thirteen  similar  sensoria  and  a  pro- 
truding primary  sensorium  at  apex;  segment  five  with  ten  to 
twelve  sensoria  and  a  rather  small  primary  sensorium;  relative 
lengths  of  segments  about  as  follows :  III — 80,  IV — 35,  V — 40. 

Rostrum  stout,  not  reach- 
ing middle  coxse,  distal  seg- 
ment slightly  longer  than 
wide,  smaller  than  penul- 
timate segment,  blunt  apic- 
ally.  Abdomen  with  a  few 
rather  short  simple  setse. 
Cornicles  very  short,  on  a 

Fig.  2.  Cerataphis  hamhusifoliss  Takahashi;  grown       cirCUlar      SClerotized      area 
nymph   of  win.ed  form.    Head.  ^^^^^        ^.^j^        ^^^^        ^^^^ 

Cauda  knobbed,  knob  much  wider  than  long,  slightly  narrower 
than  anal  lobes,  with  about  sixteen  setse.  Anal  plate  bilobed  but 
not  separated,  rather  large,  with  about  sixteen  setae  on  each 
lobe.  Legs  with  some  simple  setse;  trochanters  fused  with  fe- 
mora; tibise  narrower  than  antennal  segment  three,  with  setse 
which  are  nearly  as  long  as  diameter  of  tibia;  tarsi  slightly 
striate,  with  four  long  fine  capitate  setse  at  apex;  fore  and 
middle  tarsi  with  a  median  stiff  seta  and  two  much  longer  lateral 
setse  on  basal  segment,  hind  tarsi  bearing  only  two  very  long 
setse.  Wings  somewhat  inf  uscated  along  veins ;  first  and  second 
oblique  veins  on  forewings  united  at  bases,  third  obsolete  on 
basal  part,  once  branched;  hind  wings  with  two  divergent 
oblique  veins  and  two  or  three  booklets.  Length  of  body,  2.0 
millimeters;  head  including  front  ocellus,  0.248,  width  of  head 
including  eyes,  about  0.53;  length  of  antenna,  0.8;  width  of 
antennal  segment  three  excluding  sensoria,  0.035;  diameter  of 
cornicle  at  apex,  0.042;  diameter  of  sclerotized  area  at  base  of 
cornicle,  0.085 ;  width  of  cauda,  0.083 ;  width  of  anal  lobe,  0.09 ; 
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length  of  hind  tibia,  0.65;  width  of  hind  tibia  at  middle,  0.037; 
length  of  hind  tarsus,  0.115. 

Grown  nymph  of  winged  viviparous  female. — Head  sclerotized 
on  dorsum  except  on  lateral  part  and  on  a  longitudinal  median 
line,  fused  with  pronotum,  with  a  short  blunt  tubercle  on  front, 
which  is  divided  on  distal  part.  Front  with  a  pair  of  small 
spines,  each  of  which  arises  from  a  small  tubercle;  two  pairs 
of  smaller  spines  present  on  ventral  side  of  head  near  front. 
Prothorax  and  abdominal  segments  with  wax  pores  in  a  row 
on  side. 

HosL — Arundinaria  sp. 

Habitat — Shin  Taiheizan  (altitude  about  6,000  feet),  Taihoku 
Prefecture. 

Many  winged  forms  and  the  nymphs  were  taken  by  me  Octo- 
ber 15,  1937.     The  winged  form  is  unknown. 

In  Cerataphis  latanix 
B  o  i  s  d  u  V  a  1  the  grown 
nymph  of  the  winged  form 
has  a  pair  of  short  blunt 
tubercles  on  the  front,  each 
of  which  is  provided  with 
two  spines  at  the  tip. 

THORACAPHIS  MIRABILIS  sp.  noT. 
Text  fig.  3. 

Wingless  viviparous  fe- 
male. — Black,  strongly 
sclerotized,  with  no  wax. 
Body  oval,  prominently  re- 
ticulate on  dorsum  of 
cephalothorax,  somewhat 
corrugated  and  indistinctly 
somewhat  reticulate  on  ba- 
sal seven  abdominal  seg- 
ments, which  are  fused 
'together.  Cephalothorax 
very  large,  with  about 
twenty  stout  flattened  setse 
in  a  row  along  entire  mar- 
gin, which  are  equal  in 
length,  somewhat  broadened  towards  apex,  mostly  curved  and 
reaching  far  beyond  margin  of  body;  a  pair  of  similar  setse 
present  on  median  area  between  eyes ;  four  pairs  of  minute  blunt 
setse  on  median  area  of  thorax.    Eyes  submarginal,  dorsal,  con- 


FiG.  3.  Thoracaphia    mirabUis    sp.    no  v. ; 
viviparous  female. 
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sisting  of  three  facets.  Antennse  small,  not  segmented,  directed 
laterally,  black,  visible  from  above,  with  a  subapical  seta.  Ab- 
domen much  reduced  in  size,  separated  from  thorax,  with  no 
marginal  rim ;  segment  eight  separated  from  basal  part  of  abdo- 
men, rounded  on  hind  margin,  with  a  pair  of  longer  blunt  setae. 
Cornicles  absent.  Cauda  knobbed,  pale.  Anal  plate  divided, 
lobes  wider  than  long,  pale.  Genital  plate  rounded  on  hind  mar- 
gin, with  about  eight  long  setae  in  a  row  on  hind  margin.  Fore 
and  middle  legs  concealed  under  body ;  hind  legs  exposed,  black, 
not  reaching  hind  end  of  body ;  hind  tarsi  short,  not  segmented, 
a  little  longer  than  wide,  rounded  apically,  without  claws. 
Length  of  body  about  0.425  millimeter,  width,  0.3 ;  width  of  abdo- 
minal segment  eight,  0.078 ;  length  of  hind  tibia,  0.046. 

Host — Ficus  sp.,  on  nether  surface  of  leaf. 

Habitat, — Dainano,  Suo-gun,  Taihoku  Prefecture. 

Many  specimens  cemented  to  the  leaves  were  collected  by  me 
October  19,  1937. 

Closely  allied  to  Theracaphis  fid  Takahashi,  but  differing  in 
the  smaller  and  narrower  body  and  in  the  shorter  flattened 
setse  along  the  body  margin,  as  well  as  in  the  absence  of  wax 
on  the  body  margin. 

The  materials  upon  which  the  present  paper  is  based  are  de- 
posited in  the  collection  of  the  Department  of  Agriculture,  Gov- 
ernment Research  Institute,  Formosa. 


ILLUSTRATIONS 

TEXT  FIGURES 

Fig.  1.  Matsumuraja  ruhifolix  Takahashi  var.  taiheisana  var.  nov. ;  wing- 
less viviparous  female.     Head  and  cornicle. 

2.  Cerataphis  bambusifolise  Takahashi ;  grown  nymph  of  winged  form. 

Head. 

3.  Thoracaphis  mirabilis  sp.  nov.;   wingless  viviparous  female. 
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PLANKTON  STUDIES  IN  FORMOSAN  INLAND  WATERS ' 

By  Masuzo  U6no 
Of  the  Hydrobiological  Statio7i,  Otsu  (Shigoken) ,  Japan 

ONE  PLATE  AND  ONE  TEXT  FIGURE 

In  recent  years  a  great  deal  of  work  has  been  carried  out  on 
the  plankton  of  Japanese  inland  waters,  but  these  investigations 
were  restricted  chiefly  to  the  middle  and  northern  regions  of 
the  country.  Little  work  has  been  done  on  the  plankton  of 
Taiwan  (Formosa),  whose  inland  waters,  due  to  the  subtrop- 
ical climate  of  the  island,  are  markedly  different  from  those  in 
the  northern  regions  of  Japan.  The  zooplankton  study  of  Zitu- 
getu-tan  (Lake  Candidius  by  Harada(6)  has  been  the  only 
contribution  hitherto  published.^ 

A  large  series  of  plankton  catches  was  made  during  three 
limnological  expeditions  to  Taiwan,  aided  by  research  funds 
from  the  Hattori  Hokokai:  In  April,  1935,  undertaken  by  Dr. 
D.  Miyadi ;  in  July  of  the  same  year,  by  the  present  writer  and 
Mr.  K.  Okugawa;  and  in  January,  1937,  by  Doctor  Miyadi.  Of 
the  material  mentioned,  four  groups  of  animals  have  already 
been  worked  out, — ^the  free-living  Copepoda  by  Kikuchi  (1936, 
in  part)  and  Kiefer,(l3, 14)  the  Cladocera  and  Rotatoria  by 
Ueno.(3l,32)  In  the  present  paper  are  discussed  the  general 
ecological  problems  of  the  inland  waters,  with  special  reference 
to  their  plankton.  A  discussion  of  certain  groups  of  plankton 
animals  of  zoogeographical  interest  has  been  published  in  another 
paper.  (33) 

I  wish  to  express  my  cordial  thanks  to  Dr.  D.  Miyadi  for 
making  it  possible  for  me  to  undertake  the  expedition  in  July, 
1935,  and  for  helping  me  in  various  ways.  My  thanks  are  also 
due  to  Mr.  K.  Okugawa  who  assisted  during  the  expedition ;  and 
to  those  who  kindly  identified  various  groups  of  organisms. 
For  the  financial  aid  granted  by  the  Hatori  Hokokai  I  offer  my 
hearty  thanks. 

^  Contribution  from  the  Otsu  Hydrobiological  Station  of  Kyoto  Imperial 
University. 

*  Since  the  present  article  was  written  an  extensive  limnological  and 
plankton  study  of  Sango-tan  was  published  by  Harada.C?,  8)  These  papers 
are,  however,  only  briefly  referred  to  in  footnotes  of  the  present  article. 
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The  lakes  and  lakelets. — The  inland  waters  studied  may  con- 
veniently be  divided  into  two  different  groups.  The  first  group 
consists  of  those  whose  basins  are  relatively  large  in  area  and 
depth,  and  situated  in  the  low  plains  or  lower  mountains.  Zitu- 
getu-tan^  (Lake  Candidius),  Sango-tan,  Kotohi  Dam,  Ryuran- 
tan,  Rigyo-ti,  and  Toa-pi  belong  to  this  group.  A  number  of 
lakelets  and  ponds  on  the  northern  part  of  the  central  moun- 
tain range  as  high  as  2,300  to  2,600  meters  above  the  sea  belong 
to  the  second  group.  In  the  first  expedition  in  April,  1935,  four 
representative  lakes,  namely,  Zitugetu-tan,  Sango-tan,  Rigyo-ti, 
and  Toa-pi  were  investigated.  A  large  irrigation  dam,  Kotohi, 
left  unexplored  in  the  preceding  two  expeditions,  and  these 
lakes,  with  the  exception  of  Toa-pi,  were  again  visited  in  Jan- 
uary, 1937.  In  the  second  expedition  in  July,  1935,  besides  the 
three  lakes,  Zitugetu-tan,  Sango-tan  and  Ryuran-tan,  a  number 
of  high  mountain  lakelets  were  visited. 

Methods, — In  all  the  lakes  except  Kotohi  dam,  two  sets  of 
plankton  catches  were  made  with  a  small  quantitative  net  of 
fine  bolting  silk,  one  set  being  hauled  vertically  at  the  deepest 
point  of  each  lake  from  the  bottom  to  the  surface  and  the  other 
horizontally.  At  Zitugetu-tan  vertical  hauls  were  made  in  both 
basins,  Zittan  and  Gettan,  in  the  same  way  as  at  the  other 
lakes.  In  other  localities,  where  no  boat  was  available,  the 
samples  were  secured  with  a  small  tow  net  or  a  hand  net  near 
the  shore.  The  catches  were  counted  in  the  Otsu  Laboratory, 
two  or  three  samples  (usually  1  cc)  being  used  from  each  catch. 
The  results  are  presented  according  to  their  relative  abundance 
in  numbers  calculated  on  a  percentage  basis. 

Some  physical  and  chemical  determinations  were  made  in  the 
field.  Transparency  was  determined  with  a  Secchi  white  disc 
25  cm  in  diameter.  The  determination  of  temperature  and  the 
hydrogen-ion  concentration  of  the  water  was  made  in  every  case, 
and  in  the  larger  lakes  equipped  with  a  boat  the  vertical  series 
of  the  dissolved  oxygen  content  and  of  the  alkalinities  were 
also  determined.  Dissolved  oxygen  was  determined  by  the  usual 
Winkler's  method;  the  alkalinity  was  determined  by  titration 
with  n/10  hydrochloric  acid  for  100  cc  of  water,  methyl-orange 

3  "Tan"  is  the  Formosan  word  for  "lake." 
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being  used  as  indicator.  (25)  The  hydrogen-ion  concentration  was 
determined  colorimetricalljr  by  means  of  Clark-Lubbs'  standard 
buffer  solutions.  The  oxygen  saturation  was  calculated  on  the 
basis  of  Fox's  table.  The  oxygen  data  obtained  by  Miyadi  are 
also  cited  in  the  present  paper  in  unchanged  form,  though  his 
data  are  represented  in  mg  per  liter  of  water. 

ACCOUNT  OF  THE  PLANKTON 
ZITUGETU-TAN    (LAKE  CANDIDIUS) 

Zitugetu-tan  is  the  largest  natural  lake  in  Taiwan.  Its  max- 
imum depth  was  only  5  meters  (6)  until  1934,  when  it  was 
dammed  as  a  reservoir  for  hydroelectricity  and  filled  with  water 
from  a  mountain  stream.  At  present  its  maximum  depth  is 
about  18  meters. 

The  lake  consists  of  two  parts,  an  eastern  larger  basin  called 
Zittan  and  a  western  smaller  basin  called  Gettan,  the  former 
being  deeper  than  the  latter.  The  surface  area  is  7.74  square 
kilometers,  but  varies  with  the  great  variations  in  the  water 
level.  The  altitude  of  the  lake  surface  is  about  740  meters  above 
sea  level. 

The  physical  and  chemical  results  obtained  at  three  visits  are 
shown  in  Table  1. 

In  spite  of  its  high  altitude  the  deep  water  of  this  lake  is 
remarkably  warm  in  summer,  being  above  20°  C.  in  the  middle 
of  July,  though  the  surface  water  is  not  so  markedly  warm. 
The  thermocline  does  not  develop  distinctly.  The  dissolved  oxy- 
gen content  decreases  greatly  in  the  deep  water  in  summer. 

Since  the  lake  has  begun  to  receive  the  water  of  the  mountain 
stream,  Dakusui-kei,  the  chemical  composition  of  its  water  has 
changed  remarkably,  the  salt  content  having  become  from  four 
to  five  times  that  before  1934.  It  will  be  clear  from  the  results 
of  chemical  analysis  of  the  water  hitherto  analysed  (Table  2) 
that  the  calcium,  magnesium,  sulphate,  and  carbonate  contents 
have  also  remarkably  increased.  (37)  These  salts,  consisting 
chiefly  of  carbonate  or  sulphate  of  lime,  have  been  brought  into 
the  lake  by  the  Dakusui-kei,  which  drains  through  clay  slates  in 
its  basin  and  dissolves  out  a  large  amount  of  the  salts. 
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Table:  2. — Chemical  analysis  of  the  waters  of  Zitugetu-tan." 


1939 


Year. 

Depth. 

pH. 

Total 
solids. 

Na. 

Ca. 

1919.            --              -^:-      --     „      .- 

m. 

0 

0 

0 

15 

59.0 

45.3 

206.4 

215.6 

11.3 

2.9 

11.3 

8.7 

2.2 

1.1 
44.3 
50.5 

1933 . 

8.3 
7.2 

1935 

Year. 

Mg. 

SO4. 

CO2. 

Si02. 

P. 

N. 

1919        ^ „.    . 

1.1 

3.1 

20.1 

15.8 

12.2 

1.1 

41.5 

60.8 

27.2 
11.3 
55.6 
55.8 

5.9 
3.9 
8.9 
9.1 

1933 

0.012 

0 

0 

0.15 
0.19 
0.24 

1935 

a  Figures  represent  mg.  per  liter  of  water. 

Owing  to  this  marked  change  in  the  chemical  composition  of 
the  water,  there  is  a  rather  remarkable  change  in  the  composi- 
tion of  the  plankton.  Harada(6)  has  listed  more  than  30 
species  of  zooplanktons,  10  of  copepods,  7  of  cladocerans,  9  of 
rotatorians,  and  several  of  protozoans,  nematodes,  and  insect 
larvae  (Diptera,  Chaoborinse),  though  his  list  contained  several 
littoral  species.  In  the  material  obtained  on  our  three  expedi- 
tions, however,  the  number  of  species  of  plankton  animals  re- 
markably decreased,  and  at  the  same  time  several  hitherto  unre- 
corded forms  appeared. 

The  species  of  plankton  animals  and  their  relative  numerical 
abundance  at  three  different  seasons  are  given  in  Table  3. 

Zooplankton. — As  will  be  seen  from  the  list,  the  present  plank- 
ton fauna  of  the  lake  is  composed  chiefly  of  Copepoda,  among 
which  Mongolodiaptomtis  formosanus  is  the  dominant  species  in 
both  basins  of  the  lake,  and  in  every  season  comprises  more  than 
30  per  cent  of  the  total  plankton,  often  attaining  60  per  cent 
(in  April) .  This  calanoid  was  recorded  by  Harada  (6)  under  the 
name  of  Diaptomus  Birulai  Rylov,  but,  according  to  Kief er,  (13) 
the  Candidius  form  is  a  new  species  and  is  to  be  placed  under 
his  genus  Mongolodiaptomus.  The  9  species  of  Cyclopoida 
recorded  by  Harada,  with  the  exception  of  Mesocyclops  leuck- 
arti,  were  not  found  on  our  three  expeditions.  It  is  to  be 
noted  that  there  was  found  a  recent  immigrant  of  Cladocera; 
namely,  Ceriodaphnia  rigaudi,  which,  although  the  most  com- 
mon ceriodaphnid  in  Formosan  inland  waters,  (31)  was  former- 
ly not  found  in  this  lake.     This  warmth-tolerant  form  as  well 
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Species. 

Rotatoria: 

Brachionub  calyciflorus    _  - 

April,  1935. 

July, 

1935. 

January,  1937. 

Z. 

G. 

Z. 

G. 

Z. 

G. 

Per  cent. 

Per  cent. 

Per  cent 
0.2 

Per  cent. 

Per  cent. 

Per  cent. 

Brachionusforficula^^    

7.4 

Schizocerca  diversicorriis  ^ - 

0.9 

0.3 

Keratella  valga  tropica^ 

0.2 

Filinia  longiseta  '^ 

Tetramastix  opoliensis  hrpvispina 

12.5 

63.0 

0.3 
9.7 
0.3 

2.0 
8.9 
16.4 

0.8 
1.0 
0.8 

19.8 
9.5 

Pedalion  mirum  ^    .-       ..-__- 

0.1 

14.0 
4.0 
0.6 
0.6 

59.6 

0.1 

8.0 
1.9 
1.0 

2.6 
10.1 
9.0 

0.9 

6.5 
15.3 

7.4 

Pompholyx  complanata^. _ 

Cladocera: 

Diaphanosoma  brachyurum  ^ 

Ceriodaphnia  rigaudi 

Bosmina  longirostris  ^         -      _ 

A  lona  rectangula  _  ^  

Copepoda: 

Mongolodiavtcmus  formasanus  ^ 

Mesocyclopsleurkarti^^ ..    . 

17.6 
1.9 
6.5 

33.9 

33.4 

9.9 

41.0 

21.5 

7.1 

34.7 
16.7 
11.0 



30.4 
14.4 
15.7 

Nauplii  f*  -  -  - -.    

8.5 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

'^  Z  and  G  represent  the  Zittan  basin  and  Gettan  basin,  respectively. 
^  Found  also  in  Harada's  list. 

as  two  other  common  cladocerans,  Diaphanosoma  brachyurum 
and  Bosmina  longirostris,  seem  to  appear  in  the  lake  throughout 
the  year.  Several  littoral  cladocerans  recorded  by  Harada(6) 
are  not  represented  in  our  material,  except  Alona  rectangula. 
It  is  probable  that  this  is  chiefly  due  to  the  immersion  of  the 
swamplike  marginal  regions  of  the  Gettan  basin  due  to  the  raised 
water  level  of  the  power  dam.  Of  the  rotatorians,  Pompholyx 
complanata,  Tetramastix  opoliensis  brevispina,  and  Brachionus 
calyciflorus  are  new  members  of  the  lake. 

Phytoplankton. — The  phytoplankton  appeared  to  be  very 
scarce,  a  very  slight  development  of  Microcystis  water  bloom 
being  seen  in  April  and  July. 

Bottom  deposits, — The  floor  of  the  lake  is  extensively  covered 
with  a  gelatinous  mass  of  a  blue-green  alga,  probably  Aphano- 
theca,  and  also  "Feindetritusgyttja''(i8)  rather  rich  in  diatoms. 
This  algal  deposit  peculiar  to  this  lake  is  regarded  as  "Bodenal- 
genawja."(22)  Shibuya  et  aL(26)  obtained  the  carbonitrogen 
ratio  5.90  :  8.67  for  the  bottom  deposit  of  this  lake. 

Owing  to  the  great  change  in  the  water  level,  a  marked  varia- 
tion has  occurred  in  the  fauna  and  flora  of  the  lake,  as  shown  in 
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the  composition  of  the  plankton  stated  above.  Nine  species  of 
flowering  aquatic  phanerogams  ever  growing  in  this  lake  (16) 
are  not  found  at  present.  This  is  one  of  the  important  reasons 
for  the  disappearance  of  littoral  forms  in  the  plankton  catches. 
The  midge  larva  of  the  subfamily  Chaoborinse  (Corethrinae) 
which  was  observed  by  Harada  as  a  plankton  in  this  lake  was 
quite  absent  in  our  studies,  not  only  in  the  plankton  catches 
but  also  in  many  bottom-mud  samples  taken  up  by  an  Ekman- 
Birge  botton  sampler. 

Zitugetu-tan  is  regarded  at  present  as  a  gypsotrophic  phase  of 
the  eutrophic  type  of  lake,  as  will  be  discussed  in  a  later  chapter. 
However,  vegetable  substances  such  as  tannin,  humus,  and  the 
like,  which  were  extracted  from  the  sunken  forest  around  the 
lake  due  to  the  rise  of  the  water  level  (Plate  1,  fig.  1),  may  have 
a  marked  modifying  effect  upon  the  water  as  well  as  the  plank- 
ton fauna  and  flora  of  the  lake.  The  effect  of  the  sunken  forest 
in  changing  a  lake  type  was  pointed  out  recently  by  Thiene- 
mann(28)  in  connection  with  several  lakes  of  the  low  plains  in 
northern  Germany,  where  the  rise  of  the  underground  water 
level  has  had  a  remarkable  effect  upon  the  marginal  forest  of 
those  lakes. 

SANGO-TAN    (UZANTO  DAM) 

Among  the  artificial  lakes  in  Taiwan,  Sango-tan  is  the  largest 
and  deepest.  It  lies  north  of  the  city  of  Tainan  and  was  con- 
structed to  irrigate  the  rice  fields  in  the  vicinity  of  that  city. 
Its  surface  area  is  10.10  square  kilometers ;  the  maximum  depth 
is  31  meters  at  full  water;  the  altitude  of  the  lake  surface  is  58.2 
meters. 

The  physical  and  chemical  data  obtained  during  three  expedi- 
tions are  given  in  Table  4.(7,8) 

The  deep-water  temperature  is  above  25 °C.  in  July  and  exceeds 
20°C.  even  in  January.  The  formation  of  the  thermocline  is 
not  distinct.  The  dissolved  oxygen  greatly  diminishes  even  in 
April,  being  entirely  absent  below  18  meters.  In  July,  1935, 
however,  there  was  observed  a  remarkable  "complex  stratifica- 
tion" (35)  which  may  probably  be  due  to  the  introduction  of  a 
large  volume  of  cold  water  from  the  stream  Sobun-kei.  The 
origin  of  the  alkaline  water  of  this  lake  is  similar  to  that  of 
Zitugetu-tan. 

Zooplankton. — The  composition  of  the  plankton  does  not  dif- 
fer essentially  from  that  of  Zitugetu-tan  as  stated  above;  the 
copepods  are  similarly  the  most  important  component  and  oe- 
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cupy  more  than  50  per  cent  of  the  total  plankton.  In  Sango-tan, 
however,  differing  from  Zitugetu-tan,  Mongolodiaptomus  formo- 
sanus  is  inferior  to  the  three  species  of  Cyclopoida,  namely,  Me- 
socyclops  leuckarti,  Thermocyclops  hyalinus,  and  T.  taihokuensis. 
The  Cladocera  fauna  is  characterized  by  the  occurrence  of  a 
tropical  element,  Diaphanosoma  paucispinosum,  which  origin- 
ated in  the  Sunda  region  and  does  not  occur  in  Zitugetu-tan. 
It  is  of  interest  ecologically  that  two  different  species  of  Dia- 

Table  5. — Composition  of  the  plankton  of  Sango-tan.'' 


species. 


Rotatoria: 

Trichocerca  capucina 

Brachionus  calyciflorus 

Brachicnus  forficula^ 

Schizocerca  diversicornia 

Keratella  valga  tropica 

Asplanehna  priodonta -   -    -_. 

Tetramastix  opGliensis  brevispina- . 

PedalioVi  mirum -   „. 

Pompholyx  complanata 

Cladocera: 

Diaphanosoma  paucispinosum , 

Diaphavosoma  brachyurum 

Cericdaphnia  rigaudi 

Bosmina  loyigirostiis 

Copepoda: 

Mongolodiaptomus  Jormosanus , .. 

Cyclops  3pp.^ . 

Nauplii 

Insecta: 

Chaoborinse  larvse . 


April, 
1935. 


Per  cent. 


0.3 
2.4 
1.5 
1.8 
3.2 


0.3 

5.9 
2.0 

7.7 


13.3 

52.0 

9.6 


100.0 


1935. 


Per  cent. 


21.8 
0.3 
4.6 
0.3 
2.6 
0.3 


9.0 
3.0 
2-b 


9.b 

36.3 

9.9 

0.3 


100.0 


January, 
1937. 


Per  cent. 

1.4 
7.8 
2.0 
1.0 

2.7 


0.3 
0.3 


6.8 
2.0 
0.3 
1.7 

15.6 
31.9 
26.2 


100.0 


a  Besides  the  species  listed  in  this  table,  Harada  (^)  recorded  the  following  ten  forms: 
Peridinium  sp.,  Polyarthra  platypterci',  Diurella  stylata,  Dinocharis  intermedia,  Monostyla 
sp.,  Keratella  cochlearis,  Mesocyclops  thermocyclopoides,  Eucyclops  prasinus  candidiusi,  Erga- 
sUu8  japonicus,  and  a  free-living  nematode.  Three  species  appearing  in  the  present  table  ; 
namely,  Bosmina  longirostris,  Mesocyclops  leuckarti,  and  TherTnocyclops  hyalinus,  are  not 
recorded  by  Harada.  (8) 

^  Mesocyclops  leuckarti,  Thermocyclops  hyalinus,  and  T.  taihokuensis. 

phanosoma,  one  the  northern  D,  brachyurum  and  the  other  the 
southern  D.  paucispinosum,  mentioned  above,  coexist  in  this 
lake.  This  may  be  explained  in  part,  as  the  writer  stated  in 
another  place,  (31)  by  the  fact  that  the  water  temperature  of 
the  lake  is  not  too  warm  for  D,  brachyurum  and  not  too  cold 
for  D,  paucispinosum, 

Phytoplankton, — The  phytoplankton  appeared  to  be  extremely 
scarce,  being  limited  to  a  small  number  of  Ceratium  hirundinella 
(0.  F.  Miiller)  found  in  the  July  collection. 
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Bottom  deposits, — The  bottom  deposit  from  a  depth  of  18 
meters  consists  chiefly  of  "Feindetritusgyttja''  containing  a 
large  amount  of  fine  sand.     No  diatoms  were  found. 

KOTOHI  DAM 

This  irrigation  dam  is  situated  some  3  kilometers  east  of  the 
town  of  Sinka,  north  of  Tainan.  Its  surface  area  is  0.24  square 
kilometer;  the  maximum  depth  is  about  12  meters;  the  altitude 
of  the  lake  surface  is  40  meters  above  sea  level.  This  reservoir 
was  visited  only  once  by  Miyadi,  January  4,  1937.  As  there 
was  no  boat  on  the  lake,  only  a  littoral  collection  was  made.  The 
temperature  of  water  near  the  shore  was  20.3°C.  (at  11  a.  m.) 
and  the  pH  of  the  water  was  7.9;  the  water  was  remarkably 
turbid. 

Plankton  was  very  scarce,  being  composed  chiefly  of  copepo- 
dean  nauplii,  no  phytoplankton  being  found  at  all. 

Table  6. — Composition  of  plankton  of  Kotohiy  January,  1937, 

Per  cent. 

Polyarthra  trigla  4.6 

Brachionus  calycifiorus  19.0 

Brachionus  forflcula  4.0 

Keratella  cochlearis  tecta  3.1 

Keratella  valga  tropica  3.4 

Schizocerca  diversicornis  17.2 

Scapholeberis  mucronata  0.3 

Bosmina  longirostris  0.6 

Alona  intermedia  0.6 

Mongolodiaptomus  formosariits  2.1 

Thermocyclops  taihokuensis  12.3 

Nauplii  of  Copepoda  32.8 


100.0 


RYURAN-TAN 

Ryuran-tan  is  a  small  lake  occupying  a  shallow  basin  some  2.5 
kilometers  south  of  the  town  of  Kosyun  that  lies  almost  in  the 
southern  end  of  the  island  of  Taiwan.  The  depression  in  which 
the  lake  lies  is  said  to  have  been  covered  formerly  by  the  sea. 
Therefore  the  lake  may  be  regarded  as  a  marine  relic.  The  alti- 
tude of  the  lake  surface  is  about  14  meters.  The  lake  is  fed  by 
a  spring  which  wells  up  to  the  west  of  the  lake  and  discharges 
in  the  north.  The  surface  area  of  this  lake  is  about  0.97  kilom- 
eter; the  greatest  length  being  about  2  kilometers  and  the 
greatest  breadth  0.7  kilometer.  Miyadi  (20)  obtained  a  maxi- 
mum depth  of  only  1  meter,  January  6,  1937,  while  during  my 
visit  July  9,  1935,  at  which  time  the  water  level  was  observed 
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to  rise,  the  deepest  point  of  1.5  meters  was  obtained.    In  both 
visits  the  water  was  remarkably  turbid  and  yellow-opaque. 

The  physical  and  chemical  observations  made  in  two  visits  are 
recorded  in  Table  7. 

Table  7. — Physical  and  chemical  characteristics  of  Byuran-tan, 


Depth. 

July  9,  1935,  U6no. 

January  6,  1937,  Miyadi. 

Temper- 
ature. 

pH. 

Oxygen. 

Alkali- 
nity. 

Temper- 
ature. 

pH. 

Oxygen. 

0 _._ 

28.8 

7.4 

cc./l . 
4.77 

Per  cent. 
87 

cc:  100. 
1.20 

OC. 
21.8 
21.8 
21.8 

8.0 
8.0 
8.0 

m.g/Jf . 
8.13 
9.32 
7.79 

Per  cent . 
90 
100 
86 

0.5 

1 

28.7 
28.5 

7.6 

7.4 

4.74 
3.67 

87 
67 

1.52 
1.40 

1.5 

■  ' 

Transparency  10  cm. 

Transparency  25  cm 

Plankton. — The  plankton  and  its  relative  abundance  are  sum- 
marized in  Table  8. 

Table  8. — Composition  of  plankton  of  Ryuran-tan, 


species. 


Rotatoria: 

Trickocerca  capucina 

Brachionus  angnlarisi 

Brachionus  forficula  laevis 

Brachionus  angularis  caudatus, 

Keratella  cochUaris  tccta 

Keratella  valga  tropica 

Schizocerea  diversicornis 

Filinia  longiseta - 

Polyarthra  trigla — 

Pedalion  mirum 

Pompholyx  complanata 

Nolens  militaris — 

Monostyla  bulla 

Cladocera: 

Diaphariosoma  paucispinosum-. 
Alona  diaphana 

Copepoda: 

IMongolodiaptomus  utnoi 

Cyclops  sp.  (young) 

Nauplii 

Decapoda:  Zo6a 

Oligochseta:  Naididse 


July  9, 
1935. 


Per  cent. 


0.3 


0.3 
0.3 


0.6 
0.3 

5.6 
0.3 

61.8 
15.3 
14.0 
0.9 
0.3 


100.0 


January 
6,1937. 


Per  cent. 


9-3 

4.6 


0.1 
0.1 
1.8 
0.1 
1.5 
0.3 
1.8 
81.5 


1.6 


11.0 

1.6 

34.7 


100.0 


In  July  the  plankton,  though  comparatively  abundant,  is  re~ 
stricted  qualitatively,  being  represented  chiefly  by  Copepoda. 
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No  phytoplankton  was  found.  In  January  the  zooplankton  con- 
sists of  a  large  variety  of  animals,  especially  rotatorians,  of  which 
Pompholyx  complanata  is  the  most  abundant,  representing  more 
than  30  per  cent  of  the  total  plankton.  Among  the  three  species 
of  the  genus  BrachiouKs,  B.  angularis  caudatics  is  the  most  no- 
ticeable. This  form  has  never  occurred  in  any  other  lake  in 
Taiwan.  (32) 

Ryuran-tan  is  the  most  productive  of  zooplankton  of  any  of  the 
lakes  studied  in  Taiwan.  This  is  true  particularly  with  regard 
to  the  bottom  fauna  of  this  lake,  which  is  exceptionally  produc- 
tive especially  of  mollusks  in  the  Formosan  lakes.  (20) 

RIGYO-TI 

Rigyo-ti,  though  a  small  lake  having  a  surface  area  of  only 
1.03  square  kilometers,  is  the  largest  natural  lake  on  the  east 
coast  of  Taiwan  Island.  It  lies  in  a  closed  basin  between  the 
streams  Mokkui-kei  and  R6-kei,  some  10  kilometers  southwest 
of  the  town  of  Karenko,  and  it  is  thought  that  the  lake  owes  its 
existence  to  a  large  alluvial  fan  damming  up  the  northern  end 
of  the  basin.  The  lake  was  first  sounded  by  Miyadi,(l9)  who 
obtained  a  maximum  depth  of  9  meters  in  the  middle  of  the  east 
side ;  in  January,  1937,  however,  he  failed  to  find  a  point  deeper 
than  7.5  meters. (20)  There  has  been  slight  change  in  the  water 
level. 

The  physical  and  chemical  results  are  shown  in  Table  9. 

Table  9. — Physical  and  chemical  characteristics  of  Rigyo-ti,  D,  Miyadi. 


Depth. 

April  11,  1935. 

January  10, 1937. 

Temper- 
ature. 

pH. 

Oxygen. 

Temper- 
ature. 

pH. 

Oxygen. 

0   . 

22.0 
22.0 
21.9 
21.7 
20.9 
19.9 
19.2 
18.8 

18.7 
18.7 

8.4 
8.4 
8.4 
8.4 
8.4 
6.5 
6.2 
6.3 

6.3 
6.3 

mg/1. 
9.11 
8.38 
9.16 
8.68 

12.15 
4.22 
0.86 
0 

0 
0 

Per  cent. 

100 

93 

100 

95 

131 

45 

9 

oc. 
18.8 

7.2 

mg/l. 
8.98 

Per  cent. 
94 

1 _ 

2 

18.9 

8.87 

93 

3       

4        _   

18.9 

8.95 

93 

5.._ 

6                _    -.    

18.8 

18.8 

(7.5  m.) 

7.5 

8.91 
8.65 

93 
90 

7 

8 

8  6 

Transparency  1.8  m. 
Color  forel-ule. 

Transparency  2.9  m. 
Color  IX. 
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Unfortunately  the  summer  temperature  of  the  lake  has  never 
been  observed.  In  comparison  with  the  deep-water  temperature 
in  both  April  and  July,  the  turnover  may  have  been  already 
completed  by  the  beginning  of  April.  Dissolved  oxygen  was  en- 
tirely absent  in  the  deep  water  even  in  April. 

Zooplankton. — The  zooplankton  was  very  scarce  in  the  num- 
ber of  species  and  of  individuals.  In  April  there  occurred 
only  one  species  of  Copepoda,  Thermocyclops  hyalinus,  and  a 
rotifer,  Brachionus  calyciflorus,  but  in  January,  besides  the 
above-named  copepod,  there  occurred  five  species  of  rotifers,  of 
which  Brachionus  budapestensis  and  Keratella  cochlearis  were 
most  abundant.     Rhizopod  protozoans  were  also  found. 

Table  10. — Composition  of  plankton  of  Rigyo-ti, 


Species. 


Difflugia  acuminata 

Arcella  vuljaris 

Polyarthra  trijla 

Brachionus  calydflorus 

BracMcnus  budapestensis, 
Keratella  cochlearis  tecta.^ 

Triehocerca  capucina 

Thermocyclops  hyalinus.  _ 
Nauplii  of  Copepoda 


April, 
1935. 


Per  cent. 


0.1 


96.0 
3.9 


January, 
1937. 


Per  cent. 
0.3 
0.3 
0.7 
2.5 
4.9 
4.6 
0.7 
46.2 
39.8 


100.0 


Phytoplankton, — Contrasted  with  the  paucity  of  zooplankton, 
an  enormous  quantity  of  water  bloom,  consisting  chiefly  of  blue- 
green  algse  and  diatoms,  appeared  even  as  early  as  January. 
Such  a  remarkable  development  of  water  bloom  was  recorded  at 
no  other  time  in  connection  with  the  Formosan  lakes  studied. 
The  composition  of  the  water  bloom,  in  January,  1937,  is  shown 
in  Table  11.  (determined  by  Mr.  K.  Negoro).  It  is  character- 
ized by  an  enormous  occurrence  of  Microcystis  species  and  of 
Dimorphococcus  lunatics  (green  alga).  The  diatom  Melosira 
granulata  is  also  abundant. 


Table  11. — Composition  of  phytoplankton  of  Rigyo-ti,  January,  1937, 

Per  cent. 

28.5 

2.1 

6.3 


Species. 

Microcystis  aeruginosa  Ktitz. 
Microcystis  flos-aquae  (Wittr.) 
Lyngbya  limnetica  Lemmermann 
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Species. 

Dimorphococcus  lunatus  A.  Braun 

Pediastrum,  2  spp. 

Dictyosphaerium  sp.  and  Westella  sp. 

Scenedesmus  quadricauda   (Turpin) 

Staurastrum  sexangulare  (Bulnh.)  and  Staurastrum  sp. 

Peridinium  sp. 

Ceratium  hirundinella  (0.  F.  Miiller) 

Melosira  granulata  (Ehrenberg) 

Synedra  sp. 


Pereent. 

36.5 
0.9 
2.2 
0.3 
0.5 
0.2 
3.2 

18.4 
0.9 


100.0 


Bottom  deposits. — The  sediment  from  the  bottom  of  8.5  meters 
is  yellowish  dark  brown  and  is  designated  "Algengyttja,"(l9,22) 
containing  a  large  quantity  of  diatoms.  The  amorphous  fine 
detritus  which  forms  the  sediment  is  really  derived  from  the 
blue-green  algae  inhabiting  the  upper  water  mass,  though  the 
algal  structure  is  not  preserved. 

TOA-PI 

Toa-pi  is  a  small  and  shallow  lake  lying  north  of  the  town  of 
Taito  on  the  east  coast  of  the  island.  Its  surface  area  is  only 
0.53  square  kilometers,  and  no  soundings  of  over  3  meters  were 
obtained  in  the  central  part.  The  altitude  of  the  lake  surface 
is  263  meters  above  sea  level.  This  lake  was  visited  only  once 
by  Miyadi,  April  14,  1935.  The  physical  and  chemical  charac- 
teristics of  Lake  Toa-pi  are  shown  in  Table  12. 

Table  12. — Physical  and  chemical  characteristics  of  Toa-pi,  April  14,  19S5, 

D,  Miyadi, 


0 

Depth. 

Temper- 
ature. 

pH. 

Oxygen. 

24.1 
23.6 
23.3 
22.2 

8.9 
8.3 

7.8 
7.5 

mg. 
7.78 
7.35 
7.S7 
5.05 

Per  cent. 
89 
83 
83 
56 

1 

2 _ - 

2.8                     

Transparency  0.7  m. 

Plankton. — No  phytoplankton  occurs.  The  zooplankton  is 
not  abundant,  consisting  chiefly  of  the  copepod,  Thermocyclops 
taihokuensis.  Table  13  shows  the  composition  of  the  plankton 
of  Lake  Toa-pi. 

25325 4 
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Table  13. — Composition  of  the  plankton  of  Toa-pi,  April,  1935. 

Species.  Per  cent. 

Difflugia  sp.  0.1 

Trichocerca  capucina  0.1 

Keratella  valga  tropica  0.5 


Filinia  longiseta 
Diaphanosoma  paucispinosum 
Thermo  Cyclops  taihokueneis 
Copepoda  nauplii 


1.1 

6.5 

91.5 

0.2 

100.0 


Bottom  deposits. — The  bottom  mud  from  a  depth  of  3  meters 
is  yellowish  gray  and  is  characterized  as  "Feindetritusg>i:tja," 
very  rich  in  fine  sand,  and  without  diatoms. 

SMALL  LAKES  ON  THE  CENTRAL  MOUNTAINS 

A  number  of  small  lakes  lying  on  the  northern  high  mountain 
ranges  was  investigated  by  the  second  expedition  in  July,  1935. 
All  of  them  are  in  the  forest  zone  at  altitudes  between  2,300  and 
2,600  meters  above  sea  level  on  the  ridges  around  Mount  Nanko- 
Taizan  (3,797  meters).  Some  of  these  waters  were  studied  by 
Kano.(i2) 

The  physical  and  chemical  observations  made  in  the  field  are 
shown  in  Table  14. 

Tablb  14. — Physical  and  chemical  characteristics  of  the  mountain  lakes. 


Lake. 


Siron  Mahayahen -. 

Siron  Mururoahu 

Myoto-ike 

Zigoky-ike 

Matumine  (upper) 

Matumine  (lower) 

Matumine  periodic  pool  A_ 
Matumine  periodic  pool  B_ 


Al- 
titude. 


tn.,  ca. 
2,300 
2,300 
2.200 
2,300 
2,591 
2,500 


July, 
1935. 


20 
20 
23 
23 
24 
24 
23 
23 


Time. 


hr.  min. 

11  00 

1  00 

16  00 

16  45 
8  00 
7  40 

17  30 

18  00 


Temperature. 


Air.       Water, 


22.5 
23.5 
19.5 
l'"/.2 
14.0 


16.5 
14.5 


OC. 

23.0 
25.3 
19.8 
18.5 
15.7 
15.5 
16.3 
15.7 


pH. 


5.0 
5.2 
5.8 
5.6 
5.4 
5.4 
5.8 
5.4 


The  water  temperature  in  most  cases  is  below  20''C.  The  tem- 
perature of  the  upper  pond  of  Matumine,  which  is  the  highest 
elevated  lake  studied  by  the  expedition,  about  15°C.,  was  taken 
in  the  morning.  The  meteorological  data  obtained  by  the  mem- 
bers of  the  Matumine  policemen's  station  are  cited  in  Table  15. 
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Table  15. — Meteorological  data  at  Matuminey  for  19S4  (at  2  p.  m.).' 


Data. 


Temperature,  oC.: 

Maxirnum 

Minimum 

Mean. _-. 

Precipitation: 

Millimeters 


I 

II 

III 

IV 

V 

9.0 

11.7 

13.4 

20.0 

19.0 

—5.5 

—1.7 

—4.5 

3.3 

7.2 

4.0 

5.7 

4.1 

10.2 

14.1 

136.0 

153-8 

552.9 

307.0 

357.9 

VI 


21.0 
10.0 
16.5 

268.4 


Data. 


Temperature,  oc.: 

Maximum- 

Minimum 

Mean 

Precipitation: 

Millimeters 


VII 

VIII 

IX 

X 

XI 

XII 

21.7 

22.2 

22.2 

18.0 

15.6 

17.8 

12.2 

16.7 

10.5 

7.2 

6.1 

—3.9 

18.6 

19.5 

16.7 

14.4 

10.9 

10.1 

737.8 

39.8 

310. 1 

51.4 

73.4 

32.5 

Mean. 


22.2 

—5.5 

12.0 

8.28 


*  The  original  data  are  given  in   **  F. 

The  veater  of  these  lakelets  is  usually  acid,  the  pH  values  being 
below  6,  and  of  those  surrounded  by  Sphagnum  moor  as  low  as  5» 
From  the  low  pH  values  of  certain  periodic  pools  formed  by  rain 
on  the  preceding  day,  it  is  supposed  that  the  acidity  of  the  lakes 
studied  originates  from  the  soil  around  them,  especially  in  the 
cases  of  the  Matumine  ridge. 

Siron  Mahayahen. — On  the  ridge  extending  in  the  southeast- 
ern direction  from  Mount  Nanko-Taizan  (3,797  meters)  to 
Mount  Sansei-zan  (2,351  meters)  there  are  a  number  of  boglike 
shallow  lakes,  of  which  Siron  ^  Mahayahen  is  representative. 
It  lies  in  a  dense  forest  of  pines  at  an  altitude  of  about  2,300 
meters.  It  is  an  irregular  ellipse  in  outline,  the  greatest  length 
being  about  100  meters,  and  is  bordered  by  the  Sphagnum  moor 
which  is  contiguous  to  the  pasture  on  the  southwestern  shore. 
The  greatest  depth  seems  to  be  less  than  0.5  meter.  The  water 
is  clear,  but  appears  to  be  remarkably  brown  due  to  the  humic 
mud  covering  the  bottom.  No  net  phytoplankton  was  visible, 
but  zooplankton,  restricted  qualitatively,  was  abundant,  consist^ 
ing  chiefly  of  two  species  of  intensely  red  copepods  and  the  clado- 
cerans  Diaphanosoma  brachT/urum,  as  shown  in  Table  17. 
Among  the  copepodean  nauplii  found  during  my  visit,  the  diap- 
tomids  were  more  numerous  than  the  cyclopoids. 

Siron  Mururoahu. — A  very  small  round  body  of  water  with  a 
diameter  of  some  25  meters,  lying  at  an  altitude  of  about  2,310 


*  "Siron"  means  "lake"  according  to  the  savage  Atayal  vocabulary. 
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meters.  It  is  bordered  by  Sphagnum  moor,  except  for  a  small 
bill  side  on  the  northeastern  side,  and  is  covered  with  an  over- 
growth of  Scirpus  mucronatus  Linne.  The  depth  is  unknown, 
but  it  is  probably  no  more  than  1  meter.  The  water  is  dark 
blackish  brown,  due  not  only  to  the  extract  from  the  marginal 
moor  but  also  to  much  wood  submerged  in  the  water.  The  plank- 
ton does  not  differ  essentially  in  composition  from  that  of  Siron 
Mahayahen ;  a  considerable  mass  of  Diaphanosoma  brachyurum 
and  of  intensely  red  copepods  were  taken. 

Small  lakes  on  the  Matumine  ridge. — The  following  four 
small  bodies  of  water  lie  in  the  small  fault  along  the  ridge  of 
Matumine,  on  the  western  side  of  the  range  of  Mount  Nanko- 
Taizan.  The  physical  and  chemical  data  obtained  by  Kano  are 
cited  in  Table  16. 

Table  16. — Physical  and  chemical  analysis  of  waters  of  high  mountain 

lakes,^ 


Lake. 


Myoto-ike 

Zigoku-ike 

Matumine  (upper). 
Matumine  (lower)  _ 


Date. 


Nov.,193S 
22 
24 
23 
23 


Time. 


hr,  min. 

13  10 
9  00 
7  00 
9     00 


Temper- 
ature. 


15.0 
7.5 
3.0 
8.5 


pH. 


6.0 
6.0 
5.8 
6.0 


Oxygen, 


cc/1. 
5.33 
4.82 
4.05 
5.55 


Lake. 


Myoto-ike 

Zigoku-ike 

Matumine  (upper) . 
Matumine  (lower)  _ 


Total 
solids. 

Ca. 

Mg. 

CI. 

N. 

•23.7 

»0.8 

•1.5 

"ll.O 

•0.32 

26.2 

1.2 

0.5 

10.1 

0.54 

88.4 

1.2 

0.6 

0.6 

1.22 

15.2 

1.1 

0.4 

1.1 

0.07 

KMn04 
consumed. 


•17.0 
16.5 

108.0 
23.0 


a  Figures  represent  mg  per  liter  of  water,  except  for  oxygen  and  pH. 

Myoto-ike. — Elliptical  in  outline,  50  by  35  meters,  with  a  steep 
shore,  surrounded  by  pasture  and  forest  pine.  Water  dark 
greenish  brown.  Zooplankton  abundant,  consisting  of  red  cope- 
pods  and  Diaphanosoma  brachyurum. 

Zigoku-ike. — ^A  small  lake,  30  by  20  meters,  nearly  circular  in 
outline.  Water  dark  greenish  brown.  Zooplankton  composed 
of  red  copepods  and  Diaphanosoma.  Daphnia  pulex  obtusa  also 
found. 

Upper  pond  of  Matumine. — A  small  body  of  water,  circular  in 
outline,  only  15  meters  in  diameter.  Water  dark  reddish  brown, 
typical  of  the  dystrophic  water  in  this  district.     Zooplankton 
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very  abundant,  consisting  of  intensely  red  copepods  and  Daphnia 
pulex  obtusa. 

Lower  pond  of  Matumine. — A  small  body  of  water  lying  about 
1  kilometer  north  of  the  above  lakelet,  nearly  triangular  in  out- 
line ;  diameter  about  10  meters.  Water  clear  but  somewhat  yel- 
lowish brown.  Zooplankton  not  differing  essentially  from  that 
of  the  upper  pond,  but  much  less  productive. 

The  zooplankton  of  the  six  lakelets  described  above  is  sum- 
marized in  Table  17. 

The  plankton  of  the.  lakelets  studied  are,  without  exception, 
copepods  and  cladocerans,  neither  protozoans  nor  rotifers  being 
found.     The  cyclopoid  Tropocyclops  prasinus  is  distributed  in 

Table  17. — Plankton  of  small  mountain  lakes. 


species. 


Neutrodiavtomus  tumidus,  female 

Neutrodiaptomus  tumidus,  male 

Neutrodiapiomus  tumidus^  young 

Tropocyclops  prasinus,  female 

Tropocyclops  prasinus,  male 

Tropocyclops  prasinus,  young 

Copepoda  nauplii 

Harpacticoid,  undetermined 

Diaphanosoma  brachyurum,  female 

Diaphanosoma  brachyurum,  young 

Daphnia  pulex  obiusa,  female 

Daphnia  pulex  obtusa,  ephippial  female 

Daphnia  pulex  obtusa,  young 

Daphnia  pulex  obtusa,  male 


Siron 
Maha- 
yahen. 


Per  cent. 

16.1 

1.9 

11-5 


9.6 
26.0 

0.4 
28.3 

6.2 


Siron 
Muru- 
roahu. 


Per  cent. 

38.3 

3.4 


1.4 
2.2 


54.7 


Myoto- 
ike. 


Per  cent. 

17.0 
3.7 
6.6 

32.0 
6.8 
4.2 

21.1 


8.6 


Zigoku- 
ikc. 


Per  cent. 
37.0 
1.9 
11.0 
4.4 
1.7 
0.9 
2.1 


88.9 

1.9 
0.2 


100.0        100.0        100.0       100.0       100.0     100.0 


Matu- 
mine 
tipper 
pond. 


Per  cent. 
45.4 
14.3 
1.1 


0.4 
0.8 
0.8 


17.8 
0.8 

16.7 
1.9 


Matu- 
mine 
lower 
pond. 


Per  cent. 


43.3 
13.4 
18.4 

4.2 


12.4 


all  the  waters  studied.  It  is  not  as  abundant  as  Neutrodiap- 
tomus tumidus,  which,  except  for  the  upper  pond  of  Matumine, 
is  the  most  important  component  of  all  the  lakelets  studied. 
This  species  is  endemic  to  these  high  mountain  waters. 

In  Siron  Mahayahen,  Siron  Mururoahu,  and  the  upper  pond 
of  Matumine,  Tropocyclops  prasinus  was  represented  only  by 
young  individuals,  while  in  the  other  lakelets  well-matured  an- 
imals of  both  sexes  were  found.  Diaphanosoma  brachyurum  is 
also  an  important  component  in  these  waters,  but  does  not  occur 
in  the  lakelets  of  the  Matumine  ridge,  where  it  is  replaced  by 
Daphnia  pulex  obtusa.  Diaphanosoma  paucispinosum,  which 
occurs  in  the  warm  lowland  lakes,  was  never  met  with  in  these 
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high  mountain  lakes.  Except  in  Myoto-ike,  in  which  a  small 
number  of  green  algse  of  the  genus  Staurastrum  occurred,  no 
visible  phytoplankton  was  found. 

Both  the  calanoid  and  the  cyclopoid  copepods  in  these  high 
mountain  waters  are  intensely  carrot-red,  as  they  are  in  the 
waters  in  the  alpine  regions  of  Honsyu,  Hokkaido,  and  the 
Northern  Kurile  Islands.  Such  a  phenomenon  was  not  observed 
in  any  of  the  lowland  lakes  studied.  I  shall  discuss  this  finding 
in  greater  detail  later. 

GENERAL  CONSIDERATIONS 
COMPOSITION  OF  THE  PLANKTON  FAUNA 

Table  18  is  based  upon  the  series  of  collections  made  by  our 
expeditions  (compare  also  with  Tables  19  and  20).  The  phyto- 
plankton  is  omitted  from  this  table  because  of  its  extreme  paucity 
in  all  the  lakes  studied  except  Rigyo-ti. 

With  regard  to  the  zooplankton  alone,  as  the  writer  has  al- 
ready pointed  out  in  another  paper,  (31)  there  is  a  rather  close 
resemblance  among  the  lowland  lakes  studied.  All  of  them  are 
dominated  by  one  species  of  Calanoida,  Mongolodiaptomus  for- 
mosanus  or  M.(?)  uenoi,  and  by  any  one  of  the  three  species  of 
Cyclopoida,  Mesocyclops  leuckarti,  Thermocyclops  hyalinus,  and 
T.  taihokueneis.  The  actual  number  of  Cladocera  collected  in 
each  lake  is  much  smaller  than  that  of  either  Copepoda  or  Rota- 
toria. In  Zitugetu-tan,  however,  two  species  of  Cladocera,  name- 
ly, Ceriodaphnia  rigaudi  and  Bosmina  longirostris,  are  rather 
abundant,  though  inferior  to  the  Copepoda,  as  can  be  seen  in 
Table  19.  The  rotifers  are  numerically  the  richest  species  of 
the  zooplankton  in  the  lakes  studied.  Ryuran-tan  supports  the 
richest  variety  of  this  group  of  animals,  though  rather  few  indi- 
viduals of  the  respective  species.  Tables  19  and  20  show  clearly 
this  relationship. 

It  has  been  known  that  the  rotifers,  especially  the  Brachionus 
species,  are  abundant  in  alkaline  waters.  This  is  also  true  in 
Formosan  lowland  waters,  the  pH  values  of  which  were  usually 
higher  than  7,  often  as  high  as  8,  and  in  which  the  rich  variety 
of  Brachionus  was  found. 

The  plankton  of  the  high  mountain  lakelets  differ  greatly  from 
those  of  the  lowland  waters.  These  lakelets  in  the  high  moun- 
tains support  only  one  or  two  species  of  Cladocera  and  usually 
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Table  18. — Distribution  of  zooplankton  in  six  Formosan  lakes. 


Protozoa: 

Difflugia  acuminata  Ehrenberg_. 
Arcella  vulgaris  Ehrenberg 


Rotatoria: 

Polyarthra  trigla  Ehrenberg 

Trickocerca    capucina   (Wierz.   et 
Zacharias) 

Brachionus  calyciflorus  Pallas? 

Brachionus  angularis  Gosse 

Brachionus  for Jicula  laevis  Apsteln.. 
Brachionus      angularia     caudatus 

(Barris  et  Daday) 

Brachionus  budapestensis  Daday — 

Schizocerca  diversicornis  Daday 

Keratella  cochlearis  tecta  Gosse 

Keraiella  valga  tropica  Apstein 

Noteus  militaris  Ehrenberg 

Monostyla  bulla  Hudson 

Filinia  longissta  (Ehrenb.) _. 

Tetramastix    opoliensis    brevispina 

Ahlstrom 

Asplanchna  priodonta  Gosse 

Pedalion  mirum  Hudson ,_ 

Pomphloyx  complanata  Gosse _ 


Cladocera: 

Diaphanosoma  paucispinosum  Brehm 
Diaphanosoma  brachyurum  (Li§vin) 

Cerioiaphnia  rigauii  Richard 

Scapholeberis    mucronata    (O.    F. 

Miiller)- -- 

Bosmina  longirostris  (O.  F.  M.)  — 

Alona  rectangula  G.  O.  Sars 

Alona  intermedia  G.  O.  Sara 

Alonella  diaphana  King 

Chyiorus  sp 


formosanus 


Copepoda: 

Mon  go  lodiaptomus 

Kiefer_.- - 

?M.  u^noi  KikuchI 

Mesocyclops  leuckarti  (Claus) 

Thermocyclops  hyalinus  (Rehberg) 
Thermocyrlopa   ta^kckuene's    (Ha- 

rada) — 


Zituget- 
utan. 


(a   b  c) 
(.    b    0) 


(•   b   0) 


(a  b   e) 


Sang- 
otan.«* 


Kotohi. 


(a  b  o) 


(a  b  c) 


(a  b  o) 


(a  b  o) 


(b  c) 
(a  b) 

(^) 

(») 

(.  b  0) 
(a  b  c) 
(a   b   e) 


(«) 


(•   b   *) 


(a   b   c) 
(a  b   e) 

(a  b  c) 


(0 


(«) 


(») 


(') 


Ryuran- 
tan. 


Rigyo-ti 


(") 


(") 
(«) 

(b   c) 
(be) 


(a  c) 


C') 


(be) 


("J 

(a  0) 


(<=) 


(a   c) 


Toapi- 
ike. 


(»} 


(•) 


(») 


(») 


(») 


a  Collection  of  April,   1935. 
»» Collection  of  July,   1935. 


c  Collection  of  January,  1937. 
*  Compare  also  with  Harada.   i"^* 


two  species  of  Copepoda,  the  latter  two  of  which  have  never  been 
found  in  the  lowland  lakes.  This  difference  is  primarily  due  to 
the  low  temperatures  that  prevail  at  high  altitudes,  most  of  the 
waters  being  less  than  20''C.  in  July. 
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THE  PLANKTON  AND  LAKE  TYPE 

The  oxygen  curves  obtained  in  the  lowland  lakes  including 
Zitugetu4an  are  all  of  the  typical  form  designated  as  eutrophic 
(text  fig.  1) ;  even  in  the  first  half  of  April  the  dissolved  oxygen 
in  the  bottom  v^ater  of  these  lakes  diminishes  greatly  or  becomes 
quite  anaerobic.  This  is  partly  due  to  the  very  long  stagnation 
of  the  lake  water  and  to  the  warm  bottom  water,  the  minimum 
temperature  of  which  is  as  high  as  18 °C.  even  in  January 
(Rigyo-ti).  According  to  the  results  of  the  temperature  obser- 
vations in  January,  1937,  the  water  of  all  these  lakes  completely 
circulates,  but  some  of  them  are  not  aerated  to  the  bottom, 
chiefly  due  to  the  very  short  winter  stagnation  period  in  these 
lakes,  as  is  the  case  in  certain  deep  subtropical  lakes  in  southern 
Kyosyu.(38)  The  lakes  here  concerned  may  belong  to  the  **in- 
complete"  holomictic  type. (38)  No  true  meromictic  lakes (4, 5) 
are  present  in  Taiwan. 

Concerning  the  important  nutritive  substances,  particularly 
the  nitrogen  compounds,  all  the  Formosan  lakes  considered  in 
the  present  paper  may  belong  to  the  polytype  or  mesotype  ac- 
cording to  Yoshimura's(36)  scheme  (Table  21).  That  is  to  say, 
the  lakes  concerned  are,  without  exception,  chemically  eutro- 
phic. (37)  This  finding  agrees  well  with  the  suggestion  presented 
by  Ruttner(25)  and  Thienemann,(27)  who  concluded  that  the  lakes 
in  the  Tropics  would  usually  become  eutrophic  due  to  the  rapid 
decomposition  of  organic  matter  in  them  caused  by  high  tem- 
peratures. 

With  regard  to  the  plankton  production,  there  is  distinct  dis- 
harmony as  to  the  chemical  composition  of  the  water  in  almost 
all  lakes  studied.  In  Rigyo-ti  there  was  observed  an  enormous 
development  of  water  bloom  consisting  of  blue-green  algse  and 
diatoms  as  early  as  January,  while  in  the  other  lakes  the  phyto- 
plankton  was  completely  absent  or  formed  a  very  slight  water 
bloom.  In  the  latter  group  of  lakes  the  zooplankton  consists 
chiefly  of  Crustacea,  especially  of  Copepoda,  but  is  much  less 
productive  per  unit  volume  of  water  than  in  the  lakes  of  Honsyu 
or  Hokkaido.  It  is  reasonably  supposed  that  in  the  water  of 
Rigyo-ti  such  contents  of  nutritive  substances  (N  =  0.18  mg, 
P  -1^  0.02  mg  per  liter)  may  be  expected  to  produce  a  water 
blooM  when  there  are  no  other  poisonous  ions  present.  In  the 
other  lakes,  though  there  are  reasonable  amounts  of  nutritive 
substances  in  the  water,  a  slight  development  of  water  bloom 
was  observed  only  in  Zitugetu-tan. 
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Table  21. — Physical  and  chemical  analysis 

of  lake 

waters  of  Formosa,^ 

Zitugetu-tan. 

Sangc 

-tan. 

Rigyo-ti. 

Toa-pi. 

Depth,  in  meters 

0 
6 

ZA9 

206.4 

11.3 

44.3 

20.1 

0 

0.05 
41.5 
55.6 

0 

8.9 
27.8 

0.19 

0 

15 
6 

3.61 
215.6 

8.7 
50.5 
15.8 

0 

0 
10 

2.98 
140.4 

35.8 

14.0 

0 

16 
5 

3.56 
221.2 

7.2 
41.5 
16.2 

0 

0.25 
31.2 
63.0 

3.6 

9.8 
15.0 

0.16 

0 

0 
20 

0.83 
63.5 

3.1 
13.2 

1.4 

0 

0.05 

0.8 
17.6 

1.9 

2.6 
16.2 

0.18 

0.02 

8.5 
55 

0.86 
54.4 

1.3 
14.4 

0.5 

0.7 

0 
19.5 

2.0 

3.3 
13.7 

0.39 

0 

0 
22 

4.29 

347.4 
16.8 
69.8 

0.6 

0 

0 
73.5 
51. 0 

3.4 
10.7 
12.8 

0.255 

0.03 

Colorb 

Electric  conductivity,  K  18 
10-<  ohra-i  --  -  - 

Total  solids 

Na         

Ca          

Mg - -   - 

Fe 

Mn 

SO4        --     - 

60.8 
55.8 

0 

9.1 
20.8 

0.24 

0 

36.9 

51.0 

2.9 

8.8 

0.34 
0 

CO2        -, 

CI           - 

SiOj       -- 

Mn04  K  consumed _ 

N        

P  (soluble)    - 

a  Figures  represent  mg  per  liter  of  water. 


^  Platinum-cobalt  scale. 


Table  21  shows  that  the  water  of  the  lakes  concerned,  except 
Rigyo-ti,  contains  a  considerable  amount  of  inorganic  salts. 
There  is  considerably  more  sulphate  than  carbonate  in  Toa-pi, 
less  in  Sango-tan,^  and  the  two  are  nearly  of  equal  quantity  in 
Zitugetu-tan.  Such  a  disharmonic  condition  of  ions  may  have 
the  effect  of  restricting  the  phytoplankton  production,  but  con- 
siderable amounts  of  suspended  mineral  matter  and  fine  detritus 
in  the  water  seem  to  be  more  effective.*^  The  turbidity  of  the 
water,  which  is  chiefly  due  to  the  flowing  in  of  turbid  streams, 
is  usually  too  great  for  the  free  growth  of  phytoplankton,  as 
will  be  seen  from  the  transparencies  determined  by  a  Secchi 
white  disc. 

Table  22. — Transparency  of  lakes,  in  meters. 


Lake. 


Zitugetu-tan_ 

Sango-tan 

Ryuran-tan__ 

Rigyo-ti 

Toa-pi 


April,  1935. 


.5-3.7 
1.2 


1.8 
0.7 


July, 
1935. 


5.0 
0.5 
0.1 


January, 
1937. 


2.4-3.2 
1.2 
0.1 
2.9 


"  The  chemical  constitution  of  the  water  of  Sango-tan  is  discussed  more 
in  detail  by  Harada.(6) 

®  Since  the  present  article  was  written,  Hutchinson's  important  paper  on 
the  limnology  of  arid  regions  appeared,  (9)  in  which  it  was  pointed  out 
that  the  action  of  the  wind  on  the  nutritive  condition  of  desert  lakes  is 
important,  and  that  in  some  of  those  lakes  "the  complete  absence  of  living 
phytoplankton  is  due  to  the  immense  mass  of  mud  in  the  waters." 


60  The  Philippine  Journal  of  Science  1939 

Zitugetu-tan  is  the  most  transparent;  in  the  other  lakes  the 
transparency  is  very  low.  Ryuran-tan  is  the  most  opaque,  being 
markedly  yellow.  In  these  lakes  a  peculiar  association  of  a 
large  diaptomid  (Mongolodiaptomus)  and  Diaphanosoma  species 
is  characteristic.  These  zooplankton  may  feed  on  the  bacterial 
and  organic  material  in  the  suspended  matter. 

The  characteristics  of  the  bottom  deposits  agree  well  with  the 
above  results.  Except  for  Zitugetu-tan  and  Rigyo-ti,  the  bottom 
deposits  of  the  lakes  studied  are  designated  "Feindetritusgyttja" 
(Lundquist)  consisting  of  considerable  fine  sand,  especially  in 
the  case  of  Sango-tan.  The  bottom  of  Zitugetu-tan  is  covered 
with  the  gelatinous  mass  of  a  blue-green  alga  (**Bodenalgenaw- 
ja")  containing  a  small  quantity  of  diatoms.  The  bottom  de- 
posits of  Rigyo-ti  are,  on  the  contrary,  in  harmony  with  its  pro- 
duction of  phytoplankton,  which  is  regarded  as  "Algengyttja," 
consisting  of  amorphous  blue-green  algae  and  of  rich  diatoms. 

The  high  mountain  lakelets  differ  essentially  from  the  lakes  in 
the  low  plains,  not  merely  physiographically  but  biologically. 
The  waters  of  Myoto-ike  and  Zigoku-ike  are  peculiar  in  that  they 
contain  rather  large  amounts  of  sodium  and  chloride,  while  the 
upper  pond  of  Matumine,  Siron  Mahayahen,  and  Siron  Muru- 
roahu  contains  considerable  amounts  of  humic  substance  which 
gives  the  water  a  dark-brown  color.  In  their  dystrophic  condi- 
tion they  appear  to  be  similar  to  those  distributed  in  high  alti- 
tudes of  middle  Honsyu  and  the  northern  parts  of  the  Japanese 
Islands.  The  humus  formation  in  a  warm  region  such  as  For- 
mosa too  may  be  commensurate  with  the  increase  of  altitude, 
according  to  Jenny's  (H)  conclusion  that  humus  content  de- 
creases regionally  from  i  to  ^  with  every  10°C.  increase.  One 
or  two  species  of  Copepoda  or  of  Cladocera  or  both  are  the  only 
zooplankton  in  these  waters,  though  quantitatively  abundant. 

Summarizing  the  data  discussed  above,  the  lakes  and  lakelets 
studied  may  be  divided  into  the  following  groups : 

A.  Eutrophic  Lowland  Lakes. 

Aa.  Eutrophic  type  without  an  intense  development  of  water  bloom, 
including  Zitugetu-tan,  Sango-tan,  Kotohi  dam;  Ryuran-tan, 
and  Toa-pi.  These  lakes  contain  considerable  amounts  of  salts, 
especially  sulphate  or  carbonate  of  lime  (gypsotrophic  phase). 
Zooplankton  characterized  by  Copepoda  and  Cladocera.  Bot- 
tom deposits  often  contain  considerable  amounts  of  fine  sand. 
Ab.  Eutrophic  type  with  an  enormous  appearance  of  water  bloom 
(ortho-eutrophic) ,  including  Rigyo-ti.  Zooplankton  very  scarce ; 
blue-green  algse  and  diatoms  dominant.  Bottom  deposit  char- 
acterized as  "Algengyttja,"  rich  in  diatoms. 
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B.  Mesotrophic  high  mountain  lakelets: 

Ba.  Polyhumus  type  including  Siron  Mururoahu,  Siron  Mahayahen, 
the  upper  pond  of  Matumine;  water  coffee  brown;  character- 
ized by  intensely  red  copepods  and  by  one  or  two  species  of 
Cladocera. 

Bb.  Meso-  or  oligohumus  type,  including  Myoto-ike,  Zigoku-ike,  and 
the  lower  pond  of  Matumine;  water  dark  greenish  brown  or 
brown ;  the  plankton  does  not  differ  essentially  from  that  of  Ba. 

The  lakes  lying  in  the  low  plains  and  even  as  high  as  740 
meters  above  the  sea  (Zitugetu-tan)  are  without  exception  in  a 
eutrophic  condition,  while  those  in  the  high  mountain  lakelets 
are  in  a  eutrophic  condition  of  less  advanced  stages  or  dystrophic. 

OCCURRENCE  OP  RED  COPEPODS  IN  FORMOSAN  HIGH 
MOUNTAIN  WATERS 

Since  Zschokke  (40)  noticed  the  occurrence  of  red  copepods  in 
lakes  of  high  altitudes,  the  red  coloring  phenomenon  of  copepods 
called  "Alpine  Rotfarbung"(40)  has  been  discussed  by  many 
ecologists  for  many  years."^  In  the  high  mountain  lakelets  of 
Formosa  studied,  red  copepods  also  occur  very  abundantly,  as 
stated  above.  This  phenomenon  is  also  observed  in  many  waters 
in  the  high  altitudes  of  middle  Honsyu,  as  well  as  in  the  northern 
parts  of  Japan. 

The  calanoid  Acanthodiaptomics  yamanacensis  (Brehm)  is  the 
only  representative  red  copepod  inhabiting  the  waters  in  the 
districts  south  of  Hokkaido,  but  in  the  northern  Kurile  Islands 
most  of  the  species  of  Copepoda,  including  the  above  calanoid, 
living  in  the  shallow  bodies  of  waters  showed  intensely  red  color- 
ing. (20)  The  fact  that  the  red  coloring  of  copepods  is  much 
more  intense  in  the  north  or  in  high  altitudes  suggests  the  lower- 
ing of  the  water  temperature  of  their  habitats  as  the  most  im- 
portant factor  causing  the  red  coloring,  as  suggested  by  Zschokke 
(40)  and  other  authors  succeeding  him.  Acanthodiaptomus  ya- 
manacensis shows,  however,  a  red  color  in  certain  volcanic  lakes 
in  the  low  plains  of  Honsyu  and  Hokkaido,  as  also  noticed  by 
Elster(3)  and  Valkanov,(34)  who  found  red  copepods  in  the 
waters  in  the  forest  zone  in  Europe.  On  the  other  hand,  several 
ecologists  have  noticed  the  relation  between  the  red  color  of  cope- 
pods and  the  phytoplankton.  In  this  connection  we  owe  much 
to  Blaas,(i,  2)  who  concluded  that  the  red  color  of  copepods 
was  due  to  the  nature  of  the  water  in  which  they  live  as  well  as 

^  For  the  references  to  this  subject,  see  Pesta.<24) 
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to  the  richness  of  nannoplankton,  especially  the  minute  algse 
which  are  a  source  of  food  for  copepods. 

Acanthodiaptomus  yamanacensis  is  a  eurythermal  calanoid 
widely  distributed  throughout  the  Japanese  Islands,  from  the 
Kuriles  to  southern  Kyusyu,  Korea,  as  well  as  in  Manchoukuo 
and  Kamtchatka.  It  shows  a  red  color  in  waters  that  are  weakly 
or  strongly  acid  (pH  4  to  6.8)  and  are  mostly  oligotrophic 
or  dystrophic  rather  than  eutrophic ;  in  alkaline  waters  it  usually 
shows  no  red  color.  A  similar  result  has  been  obtained  in  the 
Formosan  high  mountain  lakes,  the  waters  of  which  are  weakly 
acid  (pH  lower  than  6,  see  Table  14),  red  copepods  (Neutrodiap- 
tomus  tumidus  and  Tropocyclops  prasinus)  being  found  in  them 
abundantly.  It  seems  therefore  that  the  acidity  of  the  water  is 
an  important  cause  of  red  color  in  copepods. 

Ueno  et  al.(29)  isolated  three  kinds  of  carotinoid  pigments, 
^-carotin  (C40H56),  astacin  (C40H48O4),  and  a  new  carotinoid, 
from  the  body  of  Acanthodiaptomus  yamanacensis  of  Lake  Si- 
kotu,  Hokkaido.  Astacin,  which  is  an  acid  carotene  distributed 
in  many  Crustacea, (17,  39)  is  the  most  important  constituent  of 
the  red  color  of  this  calanoid.  Astacin  is  produced  in  the  cope- 
podean  body  by  the  oxydation  of  /^-carotin,  which  is  most  widely 
distributed  in  the  plant  world.  According  to  this  view  it  is  quite 
possible  that  the  nannoplankton  algse  serve  as  an  important 
source  of  /8-carotin,  and  that  the  carotinoid  pigments  thus  formed 
are  deposited  in  the  fatty  parts  of  the  body  due  to  their  fat- 
soluble  nature,  and  in  consequence  give  an  intense  red  color  to 
the  organisms.  When  Acanthodiaptomus  yamanacensis  lives  in 
acid  water  the  color  waxes  of  astacin  may  remain  stable  in  the 
body,  but  when  it  inhabits  an  alkaline  water  the  pigments  may 
dissolve  out  of  the  body  by  saponification  because  of  its  acid 
nature.  If  this  be  so,  the  red  color  of  copepods  has  but  an  eco- 
logical significance;  that  is,  the  copepod  gets  energy  produced 
in  the  process  of  oxidizing  /^-carotin  to  astacin  in  its  body,  so  that 
the  pigment  may  be  a  useless  substance  for  the  organism.  More 
detailed  experimental  studies  are  needed,  however,  to  clear  up 
his  puzzle. 

The  habitats  of  intensely  red  copepods  in  Formosa  are  cold 
and  acid  waters,  as  is  the  case  in  Japan,  north  of  this  island. 
Recently  Hutchinson  (9,  p.  143)  found  '*the  smaller  intensely  red 
copepods"  inhabiting  the  extremely  alkaline  water  (pH  9)  of 
Tso  Moriri  of  the  Indian  Tibet. 
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SUMMARY 

1.  Plankton  of  six  lowland  lakes  and  six  high  mountain  lake- 
lets in  Taiwan,  Formosa,  is  reported,  together  with  physical 
and  chemical  observations  on  these  bodies  of  water. 

2.  Phytoplankton  is  very  scarce,  an  enormous  development  of 
water  bloom  being  observed  in  only  one  lake,  while  these  lakes 
are  in  general  to  be  regarded  as  eutrophic.  The  zooplankton 
consists  chiefly  of  Copepoda  and  Cladocera,  of  which  the  former 
are  usually  dominant  in  the  lakes. 

3.  It  is  suggested  that  the  presence  of  considerable  amounts 
of  suspended  matter  and  of  dissolved  salts  in  the  waters  would 
probably  produce  a  marked  effect  on  the  production  of  plankton, 
especially  on  the  growth  of  phytoplankton. 

4.  The  high  mountain  lakelets  differ  greatly  from  the  lakes  in 
the  lowland  as  to  the  nature  of  the  waters  and  as  to  the  plank- 
ton. The  zooplankton  consists  of  only  one  or  two  species  of 
either  Copepoda  or  Cladocera,  which  belong  to  the  species  dif- 
ferent from  those  in  the  lowland  lakes. 

5.  Intensely  red  copepods,  due  probably  to  astacin,  occur  in 
the  high  mountain  lakelets,  where  the  waters  are  usually  acid,  as 
is  also  the  case  in  corresponding  Japanese  lakes  and  lakelets. 

BIBLIOGRAPHY 

1.  Blaas,  E.     Ueber  die  Rotfarbung  von  Diaptomus  vulgaris.     Arbeiten 

aus  d.  Zool,  Inst.  d.  Univ.  Innsbruck  1   (1923)  1-18. 

2.  Blaas,  E.    Ueber  die  Rotfarbung  von  Diaptomus  vulgaris.     Verb.  Int. 

Ver.  Limnol.  Innsbruck  2  (1924)  172. 

3.  Elster,  H.  J.     Ueber  einem  Fundort  von  Diaptomus  superbus  Schmeil, 

nebest  einigen  Bemerkungen  iiber  die  Farbe  der  Copepoden.  Zool. 
Anz.  96  (1931)  245-251. 

4.  FiNDENEGG,  Ingo.    Limnologische  Untersuchungen  im  Karntner  Seen- 

gebiete.     Int.  Rev.  d.  Ges.  Hydrobiol.  22    (1935)   369-423. 

5.  FiNDENEGG,  iNGO.     Holomiktische  und  meromiktische  Seen.    Int.  Rev.  d. 

Ges.  Hydrobiol.  35  (1937)  586-610. 

6.  Harada,  I.    Zur  Biologie  des  Zooplanktons  im  Zitugetutan  (See  Candi- 

dius).  Mem.  Facult.  Sci.  &  Agric.  Taihoku  Imp.  Univ.  Zool.  2  7 
(1933)  71-132. 

7.  Harada,  I.    Limnologische  Studien  auf  dem  "Sango-Tan,"  einem  tropi- 

schen  See  von  Formosa,  unter  besonderer  Beriicksichtigung  der  Verti- 
kalverteilung  des  Zooplanktons.  Mem.  Facult.  Sci.  and  Agric.  Tai- 
hoku Imp.  Univ.   (Zool.  8)   14   (1937)   143-215. 

8.  Harada,  I.    Erganzung  zu  den  limnologischen  Studien  auf  dem  "Sango- 

Tan."    Ibid.  Zool.  9    (1937)   217-239. 


64  The  Philippine  Journal  of  Science  1939 

9.  Hutchinson,  G.  E.     Limnological  studies  in  Indian  Tibet.    Int.  Rev.  35 
(1937)  134-177. 

10.  Hutchinson,  G.  E.    A  contribution  to  the  limnology  of  arid  regions. 

Trans.  Conn.  Acad.  Arts  and  Sci.  33   (1937)  47-132. 

11.  Jenny,    H.     Gesetzmassige    Beziehungpn    zwischen    Bodenhumus    und 

Klima.     Die  Naturwissenschaft  18    (1930)   859-866. 

12.  KANO,  T.,  and  S.  Yoshimura.     On  the  high  mountain  ponds  in  the  vi- 

cinity of  Mt.  Tugitaka,  Formosa.    Japan.  Journ.  Limnol.  4   (1934) 
54-65.     (In  Japanese.) 

13.  KiEFER,  Fr.     Siisswassercopepoden  aus  Ostasien.     II.  Neue  Diaptomiden 

und  Cyclopidcm  von  der  Insel  Formosa.     Z06I.  Anz.  119  (1937)  58-64. 

14.  KiEFER,  Fr.     Die  f  rei-lebenden  Copepoden  aus  Formosa.     Bull.  Biogeogr. 

Soc.  Japan  (1938). 

15.  KiKUCHi,  K.    A  new  species  of  Diaptomus  from  Formosa.     Proc.  Imp. 

Acad.  Tokyo  12  (1936)  198-200. 

16.  Kudo,  Y.,  and  S.  Sasaki.    An  ecological  survey  of  the  vegetation  of  the 

border  of  Lake  Jitsugetsutan.     Ann.  Kept.   Taihoku  Bot.   Garden   1 
(1931)  1-50. 

17.  Lederer,  E.     Les  Carotenoides  des  animaux.     Acutualites  scientifiques 

et  industrielles.    Paris   (1935)   238. 

18.  LUNDQUIST,  G.     Bodenablagerungen  und  Entwicklungstypen  der  Seen. 

Die  Binnengewasser.  Stuttgart  2   (1927). 

19.  MiYADi,   D.     Limnological   investigations   of   Formosan   lakes.    Japan. 

Journ.  Limnol.  5  (1935)  71-86.  (In  Japanese.) 

20.  MiYADi,  D.     General  features  of  some  Formosan  lakes  in  winter.     Ja- 

pan. Journ.  Limnol.  7  (1937)  55-63.     (In  Japanese.) 

21.  MiYADi,  D.     Limnological  survey  of  the  North  Kurile  Islands.     Arch. 

f.  HydrobioL  31    (1937)  433-483. 

22.  Naumann,  E.     Die  Bodenablagerungen  der  Seen.     Verhandl.  Int.  Ver. 

Limnol.  Rome  4  (1929)  32-106. 

23.  Naumann,  E.     Grundziige  der  regionalen  Limnologie.    Die  Binnenge- 

wasser. Stuttgart  11    (1932). 

24.  Pesta,  O.     Der  Hochgebirgssee  der  Alpen.     Die  Binnengewasser,  Stutt- 

gart 8  (1929). 

25.  RUTTNER,   Fr.    Hydrographische   und   hydrochemische   Beobachtungen 

auf  Java,  Sumatra  und  Bali.    Arch.  f.  HydrobioL  Suppl.  Bd.  8.     Die 
Tropischen  Binnengewasser  1    (1931)    197-454. 

26.  Shibuya,  K.,  and  K.  Higuchi.    Sapropel  in  Taiwan  and  its  Chemical 

Properties  (1930). 

27.  Thienemann,  a.    Tropische  Seen  und  Seetypenlehre.    Arch.  f.  Hydro- 

bioL SuppL  Bd.  9   (1931)  205-231. 

28.  Thienemann,  A.     Schwankungen  des  Grundwasserstandes  in  Norddeut- 

schland  wahrend   der  letzten  Jahrzehnte,  etc.    Arch.   f.   HydrobioL 
24  (1932)  345-428. 

29.  Ueno,  K.,  H.  Suginome,  and  N.  Watanabe.     On  the  pigments  of  Acan- 

thodiaptomus  yamanacensis  (Brehm).     I.  BulL  Chem.  Soc.  Japan  56 

(1935)    1199-1204.     (In  Japanese.) 
80.  U6no,  M.    Preliminary  report  on  the  second  limnological  expedition  to 

Formosa.    Japan.  Journ.  LimnoL  6   (1936)   33-47. 
31.  U^NO,  M.    Cladocera  fauna  of  Formosa.    Bull.  Biogeogr.  Soc.  Japan 

(8)  8  (1938)  121-132. 


69, 1  Ueno:  Plankton  in  Formosa  65 

32.  Ueno,  M.     Rotatoria  of  Formosan  lakes.    Annot.  Zool.  Japan   (2)   17 

(1938)    144-153. 

33.  Ueno,  M.     Inland  water  fauna  of  Taiwan   (Formosa).    A  zoogeogra- 

phical  sketch  based  on  the  microfauna.    Bull.  Biogeogr.  Soc.  Japan 
(12)  8  (1938)  161-176. 

34.  Valkanov,  a.     Einige  Worte  iiber  die  rote  Farbung  der  Tiere  der  Hoch- 

gebirgsseen.     Zool.  Anz.  95  (1931)  327-371. 

35.  YosHiMURA,   S.    Limnological  reconnaissance  of  Lake  Busyu,  Hukui, 

Japan.     Sci.  Kept.  Tokyo  Bunrika  Daigaku  §  C  1   (1932)  1-27. 

36.  YosHiMURA,  S.     The  amount  of  nitrogenous  compounds  dissolved  in  the 

waters  of  harmonic  lakes  of  Japan.    Bull.  Japan.  Soc.  Sci.  Fisheries 
4  (1935)  183-189. 

37.  YOSHIMURA,  S.     Chemical  composition  of  Formosan  lake  waters.     Japan. 

Journ.  Limnol.  6   (1936)  27-32.     (In  Japanese.) 

38.  YOSHIMURA,  S.    A  contribution  to  the  knowledge  of  deep  water  tempera- 

tures of  Japanese  lakes.    Japan.  Journ,  Astronomy  and  Geophysics 
13   (1936)  61-120;  14  (1936)  57-83. 

39.  Zbchmeister,  L.     Carotinoide.     Ein  biochemischer  Bericht  iiber  pflanz- 

liche  und  tierische  Polyenfarbstoffe.     Monogr.  aus  d.  Gesamtgebiete 
d.  Physiol,  d.  Pflanzen  und  d.  Tiere.  Berlin   (1934). 

40.  ZsCHOKKE,  Fr.     Die  Tierwelt  der  Hochgebirgsseen  (1900). 

25325 5 


ILLUSTRATIONS 

Plate  1 

[Photographs  by  the  author.] 

Fig.  1.  Zitugetu-tan.    View  from   the   northeastern   shore   of   the   Zittan 
basin,  looking  south.     Taken  July  15,  1935. 

2.  Matumine  upper  pond.     Taken  July  24,  1935. 

3.  Siron  Mahayahen.     Taken  July  20,  1935. 

TEXT  FIGURE 

Depth,  temperature,  and  per  cent  of  oxygen  in  six  Formosan  lakes  at  dif- 
ferent times- of  the  year. 
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FISH-FRY  INDUSTRIES  OF  THE  PHILIPPINES 

By  GuiLLERMO  J.  Blanco  and  Deogracias  V.  Villadolid 
Of  the  Fish  and  Game  Administrationf  Bureau  of  Science,  Manila 

TWO  PLATES  AND  NINE  TEXT  FIGURES 

The  abundance  of  marine  as  well  as  fresh-water  species  of 
fish  in  the  Philippines  accounts  for  the  presence  of  numerous 
kinds  of  pelagic  and  demersal  fish  eggs  and  larvse  in  our  waters. 
The  coastal  waters  and  the  mouths  of  rivers,  as  well  as  tidal 
creeks  where  numerous  species  of  fish  spawn  or  where  the  ju- 
venile stages  of  aquatic  life  drift  from  the  deep-water  breeding 
places,  are  especially  rich  in  fish  eggs  and  fry.  The  breeding 
or  spawning  activities  of  most  species  of  our  food  fishes  are 
periodic,  so  that  the  occurrence  in  large  numbers  of  fish  fry 
or  larvse  is  also  periodic.  Consequently  the  commercial  utiliza- 
tion of  fish  fry  in  the  Philippines  is  generally  confined  to  certain 
seasons  of  the  year. 

For  the  last  few  years  the  Fish  and  Game  Administration 
has  undertaken  the  survey  of  fishing  grounds  for  larval  fishes; 
like  bangos  fry,  goby  fry,  and  siganid  fry.  Although  the  com- 
mercial exploitation  of  larval  fishes  is  believed  by  many  to  have 
but  little  effect  on  the  abundance  or  scarcity  of  fish,  yet  our 
observation  reveals  that  the  wholesale  capture  of  larval  fishes 
both  for  stocking  fishponds  and  for  the  manufacture  of  bagoong 
and  other  forms  of  preserved  fishery  product  is  partly  respon- 
sible for  the  obvious  depletion  of  many  of  our  fishing  banks. 

The  larvae  of  t^e  bangos,  Chanos  chanos  Forskal,  have,  from 
time  immemorial,  been  the  subject  of  great  commercial  interest 
to  fishpond  operators.  In  fact,  the  baiigos-fry  industry  is  easily 
worth  1,000,000  pesos  annually  to  the  municipalities  of  the  Phil- 
ippines that  border  sandy  seacoasts. 

The  larvae  of  other  species  of  fish  which  are  of  commercial 
importance  are  also  dealt  with  in  this  paper,  as  well  as  regulatory 
and  remedial  measures  for  the  protection  of  these  larvse  and  for 
the  rehabilitation  of  depleted  fisheries. 

MILKFISH-FRY    (BA^moS)    FISHERIES 

The  study  of  the  bangos-fry  fisheries  of  northwestern  Luzon 
was  undertaken  from  March  to  June,  1936,  primarily  to  deter- 
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mine  the  conditions  and  importance  of  the  fisheries,  and  secon- 
darily, to  recommend  measures  for  their  improvement. 

With  the  increasing  number  of  baiigos-fishpond  operators  in 
the  Visayan  Islands,  especially  Negros  and  Panay,  there  is  a 
tendency  of  cutting  the  supply  of  baiigos  fry  to  Manila  from 
that  region.  The  Formosan  Government  is  also  trying  to  import 
from  the  Philippines  baiigos  fry  of  a  certain  size  for  use  as  live 
bait  in  tuna  fishing. 

The  yearly  demand  for  bangos  fry  by  bangos-fishpond  oper- 
ators around  Manila  Bay  (in  Rizal,  Bulacan,  Pampanga,  Ba- 
taan,  Pangasinan,  La  Union,  and  Zambales  Provinces,  where  the 
investment  in  fishponds  amounts  to  over  50,000,000  pesos)  has 
led  to  the  extensive  development  of  the  bangos-fry  industry  in 
Ilooos  Norte,  Ilocos  Sur,  La  Union,  Batangas,  Cebu,  Antique, 
and  Negros  Provinces. 

The  catching  of  baiigos  fry  from  March  to  June  is  seasonal, 
like  that  of  catching  goby  fry.  During  this  period  the  milk- 
fish,  Chanos  chanos,  spawns  in  waters  not  far  from  sheltered 
bays,  coves,  and  gulfs,  whence  immense  numbers  of  fry  even- 
tually drift  towards  shallow  sandy  coasts.  -  The  baiigos  is  one 
of  the  most  prolific  of  fishes;  a  ripe  female  may  have  from 
3,000,000  to  5,000,000  ova,  depending  upon  its  size. 

The  small  transparent  baiigos  fry  swim  in  schools.  They 
enter  rivers,  estuaries,  and  tidal  creeks  with  advancing  high  tide. 

Fry  of  other  fishes  that  go  in  schools  with  the  baiigos  fry 
from  March  to  June  are  Ambassis  spp.  (dangat  or  begsang), 
Mugil  spp.  (aligasin  or  sarabab),  Therapon  cancellatus  (Cuv. 
&  Val.)  {bagaong  or  baraongan),  Sphyrsena  obtusata  (Cuv.  & 
Val.)  (babayo)y  Soleidse  (dadali) ;  Scatophagies  argus  (Linnaeus) 
(malaga),  Megalops  cyprinoides  (Broussonet)  (buan-buan  or 
bukm-bulan)  J  Sillago  sihama  (ForskM)  (asohos  or  osohos)^ 
Leiognathus  caballus  (Cuv.  &  Val.)  (sapsap),  Amphaccmthus 
virgatus  (Cuv.  &  Val.)  (kuyog,  yomoyobyob  or  kuing),  Caranx 
ignobilis  (ForskM)  (pepikat  or  maliputo),  Caranx  marginatus 
Gill  (miislo). 

Larval  stages  of  shrimps  and  prawns,  and  zoea  and  young 
stages  of  crabs  such  as  alimango,  katang,  and  alinmsag  are  also 
included  in  the  catch.  The  destruction  of  larval  crustaceans  also 
causes  the  depletion  of  the  crustacean  fauna  of  a  givan  region. 
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Bangos-fry  catchers  or  collectors  throw  away  larvae  of  other 
fishes  that  are  caught  with  the  baiigos  fry.  This  practice  is 
against  the  policy  of  the  Fish  and  Game  Administration  of  con- 
servation and  utilization  of  fish  larvae  for  stocking  tidal  creeks, 
rivers,  and  lakes.  If  the  bangos-fry  fishermen  return  the  un- 
desirable fry  back  to  the  sea  or  farther  up  the  stream  or  creeks, 
the  same  fry  will  be  caught  in  their  traps,  because  tides  usually 
bring  these  animals  back  to  the  shores.  Another  way  in  which 
other  marine  larval  fishes  are  wasted  is  by  the  pollution  of  some 
tidal  creeks  or  estuaries  due  to  the  retting  of  maguey  leaves  in 
places  where  retting  is  done  on  a  large  scale,  as  in  the  Ilocos 
region.  Fishes,  crustaceans,  and  mollusks  do  not  survive  in 
polluted  waters  and  it  would  be  of  no  value  for  the  bangos-fry 
collectors  to  liberate  other  larval  fish  in  such  places. 

The  importance  of  the  bangos-fry  industry  of  the  coastal  towns 
of  the  Ilocos  and  the  Batangas,  Cebu,  and  Negros  Provinces, — 
In  Ilocos  Norte  Province  bangos  fry  are  caught  along  the  coast, 
at  the  mouths  of  Laoag,  Fuyupuyan,  Bacarra,  Caaoacan,  Man- 
gato,  and  Callaguip  Rivers,  and  at  the  mouths  of  the  small  tidal 
creeks  of  the  municipalities  of  Burgos  and  Badoc. 

In  1934  the  income  from  bangos-fry  leases  was  2,225.25  pesos  ;^ 
in  1935,  2,300.90  pesos,  and  in  1936,  3,757  pesos  (Table  1), 
showing  an  increase  of  1,456.10  pesos,  or  63  per  cent.  It  has 
been  estimated  that  from  March  to  June,  1936,  around  14,638,000 
bangos  fry,  or  7,319  jars,  were  caught  in  Ilocos  Norte  Province. 
This  quantity  was  valued  at  approximately  36,595  pesos  (Table 

2). 

Table  1. — Fees  from  bangos-fry  leases  in  Ilocos  Norte  Province. 


Municipality. 


1934. 


1935. 


1936. 


Bangui.- _ 

Burgos 

Pasuquin. 
Bacarra.  _ 

Laoag 

Paoay 

Badoc 


Total. 


Pesos. 


150.25 
205.00 
60.00 
700.00 
,110.00 


2,225.25 


Pesos. 

60.00 

102.40 

205.00 

120.00 

600.00 

1,130.00 

83.50 


2,300.90 


Pesos. 


100.00 
550.00 
410.00 
905.00 
1,625.00 
167.00 


3,757.00 


^One  peso  equals  50  cents  United  States  currency. 
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Table  2. — Approximate  number  and  value  of  jars  of  bangos  fry  caught 
from  March  to  June,  1936,  in  Ilocos  Norte  Province. 


Town. 

Fishing  locality. 

Jars. 

Value. 

Burgos 

Buran-Bubon 

97 
521 
391 

3,500 

2,500 

60 

250 

Pesos. 
485.00 
2,605.00 
1,955.00 

17,500.00 

12,500.00 

300.00 

1,350.00 

Pasuquin 

Puyupuyan  River  and  marine  shores 

Bacarra , 

Bacarra  River  and  marine  shores 

Laoag. 

Caoacan  River,  Laoag  River,  Mangato  River, 
marine  shores 

Paoay 

Callaguip  River  and  marine  shores 

Currimao 

Gaang  shores. 

Badoc 

Gabbct  marine  shores  Lugo-Pagsanaan 

Total..- 

7,319 

36,595.00 

In  Ilocos  Sur  Province  bangos  fry  are  caught  along  the  coasts, 
tidal  creeks,  estuaries  and  mouths  of  rivers  of  nearly  all  the 
seacoast  towns.  Here  the  fees  derived  from  the  lease  of  bangos- 
fry  grounds  in  1934  amounted  to  5,938  pesos ;  in  1935,  to  9,761 
pesos,  with  an  increase  of  3,823  pesos,  or  64  per  cent;  in  1936 
the  fee  was  12,975.20  pesos,  or  34  per  cent  more  than  that  in 
1935  (Table  3).  The  significant  increase  in  fees  is  due  to  the 
very  keen  competition  among  bangos-fry  dealers  in  offering  high 
bids  to  obtain  good  bangos-fry  grounds.  The  approximate 
numbers  of  jars  of  bangos  fry  caught  from  March  to  June,  1936, 
was  12,460,  valued  at  62,300  pesos  (Table  4) . 

Table  3. — Fees  from  bangos-fry  leases,  Ilocos  Sur  Province. 


Municipality. 


1934. 


1935. 


1936. 


Sinait-.- 

Cabugao 

Lapog 

Magsingal 

Santo  Domingo. 
Santa  Catalina., 

Caoayan 

Santa __ 

Narvacan 

Santa  Maria 

San  Esteban 

Santiago... 

Candon 

Santa  Lucia 

Santa  Cruz 


Pesos. 

350.00 

1,010.00 

60.00 


500.00 
30.00 
150.00 
117.00 
800.00 
1,197.00 


Pesos. 

410.00 
1,010.00 

129.00 

800-00 

1,540.00 

30.00 

155.00 

55.00 

1,850.00 

1,676.00 


Pesos. 

951.99 

1,010.00 
156.00 
790.00 

2,621.21 


335.00 


570.00 
1,154.00 


700.00 
1,406.00 


2,501.00 
2,500.00 
215.00 
315.00 
700.00 
800.00 


Total. 


5,938.00 


9,761.00 


12,975.20 
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Table  4. — Approximate  number  and  value  of  jars  of  bangos  fry  caught 
from  March  to  June,  1936 y  in  llocos  Sur  Province. 


Town. 

Fishing  locality. 

Jarf. 

Value. 

Sinait 

Dadalaquiten,  Teppeng,  Pugos,  Cabangtalan  . 
Pugos,  Daclapan . 

908 
963 
200 
754 
2,500 
358 

2,386 
2,385 
200 
300 
671 
835 

Pesos. 
4,540.00 
4,815.00 
1,000.00 
3,770.00 
12,500.00 
1,790.00 

11,930.00 
11,925.00 
1,000.00 
1,500.00 
3,355.00 
4,175.00 

Cabugao 

Lapog 

Nagcabibian,  Sabangan  Buaya,  Saoang,  Quisit 
Marine  shores » 

Magsingal - 

Santo  Domingo 

Caoayan 

Namonoan  tidal  creek  and  marine  shores 

Pandan  shores,  Bagoc  tidal  creek 

Santa 

Sabangan  Niog,  Agayayos __ 

Marine  shores,  Paratong      > 

Narvacan__ 

Santa  Maria__ 

San  Esteban__- 

Santiago _. 

Candon_   

Biao,  Suso  tidal  creek,  and  marine  shores 

Marine  shores .  _. 

Marine  shores _. 

Paypayad,  Tamorong.  .,   _  _   .._  .. 

Santa  Lucia 

Marine  shores      -  -  -  --- •___«-  _ 

Santa  Cruz 

Davao  River,  Dile  River,  Marine  shores    

Total. - -. 

12,460 

62,300.00 

In  La  Union  Province  bangos  fry  are  caught  at  Darigayos 
River  at  Balaoan;  Marigay  River,  and  Ballogo  barrio  of  Bac- 
notan;  marine  shores  of  San  Fernando;  marine  shores  and  es- 
tuaries of  Bauang ;  and  shores  of  Santo  Rosario  and  Santa  Lucia 
of  Ariiigay.  Other  bangos-fry  grounds  of  La  Union  Province 
have  not  been  leased,  due  to  high  fees.  In  this  province  the 
collection  for  bangos-fry  leases  in  1934  was  4,086  pesos;  in 
1935,  4,424  pesos.  The  fee  for  1936  increased  to  6,869.85  pesos 
(Table  5)*  The  estimated  number  of  jars  of  bangos  fry  caught 
in  1935  was  around  8,500,  valued  at  42,000  pesos. 

Table  5. — Fees  from  bangos-fry  leases  in  La  Union  Province. 


Municipality. 

1934. 

1935. 

1936. 

Bangar 

Pesos. 

Pesos. 

Pesos. 
680.00 
908.98 
900.00 
751.00 
970.37 

1,627.50 

855.00 

25.00 

152.00 

Bacnotan.     

770.00 

600.00 

Luna 

Balaoan 

720.00 

San  Juan 

San  Fernando --__. 

2,110.00 
500.00 

1,521.00 
812.00 

Bauang 

Cava     

Aringay .- 

706.00 

771.00 

Total 

4,086.00 

4.424.00 

6.869.85 
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The  revenue  derived  by  the  Ilocos  provinces  from  baiigos-f ry 
ground  leases  in  1934  amounted  to  12,249.25  pesos;  in  1935,  to 
16,486.40  pesos,  and  in  1936,  to  23,602.06  pesos  (Table  6).  The 
value  of  bangos  fry  caught  annually  in  northwestern  Luzon  and 
sold  in  these  places  is  estimated  at  not  less  than  140,000  pesos. 

Table  6. — Fees  from  hangos-fry  leases  in  the  Ilocos  provinces. 


Province. 

1934. 

1935. 

1936. 

I  locos  Norte 

Pesos. 
2,225.25 
5,938.00 
4,086.00 

Pesos. 
2,300.90 
9,761.50 
4,424.00 

Pesos. 
3,757.00 
12,975.20 
6,869.85 

Ilocos  Sur 

La  Union 

Total.  — 

12,249.25 

16,486.40 

23,602.05 

In  Batangas  Province  the  catching  of  bangos  fry  is  also  an 
important  industry  from  April  to  July.  The  annual  fee  derived 
from  the  leasing  of  bangos-f ry  grounds  amounts  to  about  50,000 
pesos.  Bangos  fry  begin  to  appear  in  Balayan  Bay  and  its  con- 
tiguous waters  in  March  and  disappear  in  July,  but  the  height 
of  the  season  is  in  April,  May,  and  June.  The  season  of  abun- 
dance of  bangos  fry  in  the  coastal  waters  from  Nasugbu  to 
Calatagan,  Batangas,  is  similar  to  that  of  Balayan  Bay. 

Table  7  gives  the  value  of  the  partial  count  of  fry  caught 
during  the  bangos-fry  season  from  1930  to  1935,  inclusive, 
showing  a  yearly  average  catch  of  4,197,000  bangos  fry,  valued 
at  4,197  pesos. 

Table  7. — Bangos  fry  in  coastal  waters  from  Nasugbu  to  Calatagan, 
Batangas   Province. 


Period. 


April-July,  1930 

April-June,  1931 

April-June,  1932 

April-July,  1933 

April-July,  1934 

April-June,  1935 

Average  per  year. 


Number 

Value  at  10  cen- 

of  fry. 

tavos  per  100. 

Pesos. 

2,022,000 

2,022.00 

4,352,000 

4,352.00 

3,208,000 

3,208.00 

5,696,000 

5,696.00 

2,382,000 

2,382.00 

6,502,000 

6,502.00 

4,197,000 

4,197.00 

Table  8  shows  a  partial  count  of  the  bangos  fry  caught  at 
Balayan  Bay  within  the  vicinity  of  Lemery,  Batangas  Prov- 
ince. 
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Table  8. — Partial  count  of  bangos  fry  collected  from  Balayan  Bay  within 
the  Lemery  municipality  during  1935, 


Period. 


Number 
of  fry. 


Value  at  10 
centavos 
per  100. 


1935 

April  10-30 

May  1-28 - 

June  7-17 _ 

Total 


740,315 

2,288,320 

953,490 


Pesos. 

740.32 

2,288.32 

953.49 


3,982,125 


3,982.13 


Table  9  shows  a  partial  count  of  the  bangos  fry  collected  from 
the  Palanas  tidal  waters  of  Lemery,  Batangas  Province. 

Table  9. — Partial  count  of  the  bangos  fry  collected  from  Palanas  tidal 
waters f  Lemery,  Batangas  Province,  during  1935. 


Period. 


Number 
of  fry. 


Value  at  10 
centavos 
per  100. 


1935 

April  10-30 

May  1-22..- 

June  11-15 

Total 


27,700 
41,900 
23,500 


Pesos. 
27.70 
41.90 
23.50 


93,100 


93.10 


The  fisheries  of  Lake  Taal  and  Pansipit  River  have  apparently 
decreased,  due  partly  to  the  injudicious  destruction  of  larvae,  fry, 
and  fingerlings  of  fishes  other  than  the  bangos  fry  migrating 
from  Balayan  Bay  to  Taal  Lake  and  Pansipit  River. 

Manila  gets  its  supply  of  bangos  fry  from  Cebu,  Panay,  and 
Negros.  At  present  no  records  are  available  of  the  quantity 
and  value  of  the  bangos  fry  caught  in  the  bangos-f ry  grounds  of 
the  Visayas. 

The  conditions  and  system  of  leasing  and  working  out  bangos- 
fry  concessions. — ^Any  municipality  in  any  of  the  Ilocos  provinces 
or  in  any  regions  of  the  Philippines  having  good  bangos  breed- 
ing grounds  usually  leases  annually  from  March  to  June  to  the 
highest  bidder  the  exclusive  privilege  of  catching  bangos  fry. 
Usually  the  contracts  of  lease  are  made  after  the  bids  for  the 
bangos-fry  grounds  are  made,  in  December  or  January. 

The  reasons  for  the  practice  of  auctioning  off  baiigos-fry 
grounds  of  the  municipalities  are  as  follows :  (a)  It  is  the  most 
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effective  and  surest  source  of  higher  revenue;  if  the  fishing 
appliances  for  bangos  fry  are  licensed  in  accordance  with  fixed 
minimum  rates  the  income  is  less;  (6)  there  is  union  among 
baiigos-fry  fishers  of  each  concession,  so  that  a  concessioner  can 
assure  the  bangos-fishpond  owners  an  adequate  supply  of  baiigos 
fry. 

Although  the  reasons  for  the  continuation  of  the  lease  of 
bangos-f ry  grounds  are  good,  there  are  also  considerable  defects 
in  this  practice.  In  the  first  place,  it  enables  a  few  individuals 
to  monopolize  the  taking  of  fry.  Local  fishermen  are  deprived 
of  the  privilege  of  catching  bangos  fry  in  season,  because  of  the 
well-organized  union  of  bangos-fry  dealers  who  recruit  their 
bangos-fry  catchers  from  Pangasinan  and  Pampanga  provinces. 

The  bangos-fry  industry  is  monopolized  by  a  few  bangos-fry 
dealers  from  Pampanga,  Pangasinan,  and  Rizal  provinces,  each 
having  a  crew  of  10  to  20  persons  in  each  of  their  baiigos-fry 
concessions.  Each  fisherman  is  paid  a  monthly  salary  of  15  to 
20  pesos,  with  free  board  and  lodging.  The  head  of  the  crew 
supervises  the  building  of  the  bangos-fry  shed,  the  constructing 
of  the  saplar,  the  fixing  of  the  nets  and  jars,  the  catching  of 
bangos  fry,  and  the  preparation  of  baiigos-fry  jars  for  ship- 
ment. A  fisherman  in  the  fishing  barrio  may  catch  bangos  fry 
in  a  bangos-fry  concession  on  condition  that  he  receives  one-half 
of  the  value  of  his  catch. 

Methods  of  catching  bangos  fry, — Three  methods  which  have 
been  introduced  by  the  Tagalogs  and  Pampangenos  in  north- 
western Luzon  are  used  in  catching  baiigos  fry ;  namely,  saplad 
or  saplar,  sayod,  and  sagap. 

The  saplad,  or  saplar  (Plate  1,  fig.  1),  is  employed  at  the 
mouths  of  rivers,  estuaries,  and  tidal  creeks.  The  gear  consists 
of  a  V-shaped  barricade  of  crushed  bamboo  (tinidtid) ,  which  is 
set  firmly  at  the  bottom  ground.  At  the  point  of  intersection 
of  the  tinidtid  walls  is  a  gate  through  which  the  fry  pass  into 
the  saplar  proper,  a  half-hoop  net  of  sinamay  1.5  meters  long 
and  2  feet  wide  attached  by  means  of  strings  to  two  parallel 
bamboo  poles,  facing  down-stream.  The  saplar  is  set  in  shallow 
w^ater  about  a  meter  high.  A  number  of  saplar  might  be  used 
to  cover  the  entire  width  of  a  tidal  creek. 

The  sayod  is  a  seine  made  of  coarse  sinamay,  about  1.5  meters 
wide  and  5  meters  long.  Two  fishermen,  one  at  each  end  of  the 
sayod,  drag  the  device  along  the  shore  until  a  great  number  of 
fry  are  caught. 
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The  sagap  (Plate  1,  fig.  3)  is  similar  to  the  hintol  for  catching 
shrimps.  It  is  a  rectangular  sinamay  net  1  meter  wide  and  2 
meters  long,  with  sinamay  walls.  It  is  mounted  on  two  crossed 
bamboo  slats,  each  3  meters  long,  2  inches  wide,  and  0.5  inch 
thick.  It  also  is  operated  by  two  fishermen  along  shores  and 
along  margins  of  mouths  of  rivers. 

Methods  of  counting  and  acclimatizing  the  fry. — The  fry  are 
dipped  from  the  saplad,  sayod,  or  sagap  with  a  basin;  debris 
are  removed  with  a  small  bamboo  broom.  When  fry  of  other 
fishes  are  numerous,  it  is  necessary  to  sort  out  the  bangos  fry 
with  an  open-top  cylinder  of  wire  netting,  11  inches  high,  6 
inches  in  diameter,  and  a  mesh  of  1.5  square  millimeters,  large 
enough  for  the  tiny  bangos  fry  to  pass  through.  When  the 
sieve  is  used,  it  is  partly  immersed  in  a  large  basin  of  water 
where  the  fry  from  a  smaller  basin  are  poured  into  the  sieve. 
Fry  of  other  fishes  that  remain  in  the  sieve  are  discarded  as 
stated  elsewhere. 

The  method  of  counting  the  fry  is  a  tiresome  operation.  The 
counters  use  the  palayok  system.  They  have  on  hand  one  thou- 
sand pebbles  or  small  shells  as  counters.  One  man  counts  the 
fry  in  a  small  bowl  or  clam  shell  (cappo)  which  he  uses  for 
dipping  out  the  fry  from  one  container  into  another.  After 
each  count  he  calls  out  the  number  of  fry  in  the  dipper.  An- 
other man  separates  a  corresponding  number  in  counters.  This 
process  is  continued  until  a  thousand  is  counted.  The  density 
of  one  thousand  fry  in  a  basin  is  used  as  a  basis  for  the  other 
thousands  of  fry  which  are  put  in  jars.  A  jar  of  20-  to  30-liter 
capacity  usually  holds  from  2,000  to  3,000  fry. 

The  water  in  the  jars  of  fry  which  is  at  first  salty  is  gradually 
diluted  with  fresh  water  so  that  the  fry  can  be  kept  in  the  jars 
a  longer  time,  and  the  use  of  sea  water  in  transit  avoided  in 
case  the  fry  are  sold  to  buyers  far  away  from  the  coast.  Then 
the  jars  are  covered  with  leaf  sheaths  of  betel  palms  ready  for 
transit.  The  bangos  fry  cannot  stand  more  than  two  weeks 
without  feeding,  so  the  jars  of  bafigos  fry  must  reach  the  rearing 
ponds  in  the  Central  Luzon  provinces  before  the  end  of  two 
weeks. 

The  mortality  of  the  bangos  fry  in  the  jars  while  in  transit 
is  from  5  per  cent  to  20  per  cent,  depending  upon  the  distance. 
Mortality  is  due  to:  (a)  Overcrowding  and  insufficient  oxygen 
in  the  water;  (b)  the  lack  of  food  for  the  fry  as  the  embryonic 
yolk  is  gradually  absorbed  in  the  process  of  postlarval  develop- 
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ment,  when  fins,  body,  and  head  regions  develop;  (c)  the  pres- 
ence of  protozoan  fish  parasites  that  may  attach  themselves  to 
the  fins,  body,  and  vent  of  the  fry,  gradually  reducing  its  vitality 
and  effecting  its  death;  (d)  long  transit  generally  weakens 
baiigos  fry. 

The  price  of  baiigos  fry  in  the  Ilocos  provinces,  Pangasinan 
Province,  and  the  central  provinces  varies  according  to  the  catch 
of  each  month.  In  March  the  price  of  one  jar  of  2,500  to  3,000 
baiigos  fry  is  from  2.50  pesos  to  3  pesos.  In  April  the  same 
number  of  baiigos  fry  brings  3  pesos  to  3.50  pesos  per  jar.  In 
May,  the  height  of  the  season,  when  the  catch  is  greater,  the 
price  ranges  from  2  pesos  to  2.60  pesos  per  jar  of  fry.  In  June 
and  July,  when  the  catch  is  less,  the  price  goes  up  to  from  3.50 
pesos  to  5  pesos  per  jar  of  2,500  to  3,000  baiigos  fry. 

Natural  factors,  such  as  occasional  floods  during  the  rainy 
season,  may  destroy  the  baiigos  fishponds  of  Pangasinan,  La 
Union,  and  other  provinces,  liberating  thousands  of  yearlings 
or  6-month-old  baiigos.  In  the  following  baiigos-fry  season 
there  is  a  tendency  for  the  price  of  baiigos  fry  to  rise,  due  to 
increased  demand.  The  price  of  one  jar  at  such  times  is  from 
7.50  pesos  to  10  pesos,  and  even  as  high  as  15  pesos  or  25  pesos 
a  jar  of  2,000  to  3,000  fry.  In  the  succeeding  baiigos-fry  seasons 
there  may  also  be  a  corresponding  decrease  in  the  prices  of 
bangos  fry,  due  to  the  increase  of  the  baiigos  breeders  in  the  sea. 

Baiigos-fry  dealers  and  fishpond  owners  of  Bulacan,  Pam- 
panga,  Bataan,  and  Pangasinan  provinces,  usually  buy  the  fry 
from  northwestern  Luzon  and  the  Visayas,  and  rear  them  in  the 
fry-rearing  ponds. 

Recommendations, — The  fry  of  the  migratory  fishes  that  are 
caught  with  the  baiigos  fry  should  be  collected  and  planted 
farther  up  in  tidal  creeks  or  rivers. 

The  retting  and  washing  of  maguey  fiber  must  be  confined 
to  the  shores  where  water  pollution  is  absent.  It  should  be  pro- 
hibited in  fish  nurseries,  such  as  tidal  creeks,  estuaries,  and 
rivers. 

The  saplar,  when  in  use,  should  not  block  completely  a  stream, 
estuary,  tidal  creek,  or  the  mouth  of  a  river;  at  least  one-third 
of  the  mouth  of  a  stream,  river,  estuary,  or  tidal  creek  must  be 
left  open  for  the  passage  of  migratory  fishes,  boats,  rafts,  and 
launches. 

The  lessees  should  keep  a  record  of  the  quantity  of  baiigos 
fry  caught  (number  of  jars)  from  March  to  June  and  submit 
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a  report  after  each  season  to  the  municipal  mayor  who  in  turn 
will  submit  such  records  to  the  Fish  and  Game  Administration 
for  statistical  purposes. 

A  durable  and  cheap  container  should  be  made  and  tried  in 
the  transportation  of  fish  fry.  The  earthen  jar  (palayok)  is 
breakable,  expensive,  and  delicate  for  shipment. 

Life  history  studies  should  be  made  during  the  bangos-fry 
season.  Very  little  is  known  of  the  spawning  and  breeding 
habits  of  bangos. 

GOBY-PRY    (IPON)    FISHERY 

The  investigation  of  the  ipon  fisheries  of  northern  Luzon  was 
started  in  November,  1934,  and  continued  in  1935.  The  primary 
object  of  the  work  was  to  look  into  the  possibilities  of  regulating 
the  fisheries  in  order  to  protect  the  industry  from  depletion. 
Like  other  natural  resources  regularly  drawn  upon  by  man,  the 
ipon  fishery  is  subject  to  over-fishing.  In  fact,  the  ipon  fishery, 
including  in  its  activities  only  the  fry  of  migratory  gobies  and 
eleotrids,  is  more  intensely  affected  by  overfishing  than  the  fish- 
ery of  adult  fish. 

For  the  purpose  of  formulating  regulatory  measures  for  the 
conservation  and  protection  of  the  ipon  fisheries  of  northern 
Luzon,  the  fishery  devices  used  in  catching  the  ipon,  the  volume 
of  the  upstream  migration  of  the  fry,  and  certain  aspects  of 
the  biology  of  the  fish  that  supply  the  ipon  were  studied. 

The  goby  fry  are  the  larval  stages  of  various  species  of  gobies, 
known  as  ipon  in  Iloko.  The  known  sources  of  ipon  of  northern 
Luzon  are  Chonophorus  melanocephalus  (Bleeker)  (bukto  Ilk.) ; 
Chonophorus  ocellaries  (Broussonet)  (bunog  Ilk.) ;  Eleotris  me- 
lanosoma  (Bleeker)  {virot  Ilk.) ;  Glossogobius  celebitcs  (Cuvier 
and  Valenciennes)  (balla  Ilk.)  ;Ophiocaraaparos  (Bleeker)  (dv^ 
long  Ilk.)  ;  Rhyacichthys  asparo  (Kuhl  and  van  Hasselt)  (campa 
Ilk.) ;  Sicyopterus  lacrymosus  (Herre)   (paliling  Ilk.). 

From  June  to  November  the  adult  gobies  descend  periodically 
to  the  sea  to  spawn.  The  occasional  floods  in  the  river  systems 
of  northern  Luzon  during  the  rainy  seasons  destroy  the  hiding 
places  upstream  of  the  gobies.  Thus  the  river  currents  carry 
the  gobies  away  to  the  sea  periodically,  the  latter  stopping 
wherever  they  can  to  feed.  During  this  down-stream  migration 
of  the  sexually  mature  gobies  they  are  sometimes  caught  with 
the  kitang  (set  lines),  palamag  (bombon  or  bunches  of  debris 
submerged   in   water),    and    cubong-cuhong    (bamboo   tubes). 
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About  40  per  cent  of  the  sexually  mature  gobies  are  caught 
from  June  to  August,  while  the  fishermen  engaged  in  this  cap- 
ture are  very  few  in  comparison  with  the  number  of  fishermen 
catching  goby  fry. 

The  spawning  habits  of  the  larger  species  of  gobies  are  not 
definitely  known.  Herre  (1927)  stated  that  the  eggs  of  Glosso- 
gobius  giurus  {bia  Tag.,  balla  Ilk.)  are  laid  underneath  rocks 
near  the  mouths  of  rivers,  where  they  are  affected  by  tides. 
When  sexually  mature  the  bia  is  about  22  to  144  millimeters 
long;  Chonophorus  melwnocephalus,  20  to  120;  Eleotris  melano- 
soTna,  20  to  100. 

The  breeding  habits  of  the  minute  lake-dwelling  gobies,  Miro- 
gobius  lacustris  Herre  and  Mirogobius  stellatus  Herre,  have  been 
studied.  These  species  of  gobies  are  sexually  mature  at  a  length 
of  about  2.5  centimeters.  The  ripe  female  extrudes  the  eggs 
singly.  The  eggs  are  about  a  millimeter  in  diameter.  They 
adhere  to  aquatic  plants  or  other  objects  by  means  of  external 
threads.  They  are  fertilized  by  the  male  either  when  they  are 
still  attached  to  the  vent  of  the  female  or  when  they  are  attached 
to  aquatic  plants.  The  embryo  develops  in  three  days  and  the 
eggs  hatch  on  the  fourth  or  fifth  day,  depending  upon  the  tem- 
perature. 

Although  our  knowledge  of  the  breeding  habits  of  large  species 
of  gobies  is  very  meager,  we  know  from  repeated  observation 
the  periodic  appearance  of  vast  shoals  of  ipon  during  high  tides 
nine  days  following  the  full  moon  of  each  month  from  September 
to  February,  and  extending  to  even  as  late  as  March  along  the 
IIocos  coastal  regions  and  the  northern  coast  of  Cagayan  Prov- 
ince. The  ipon  are  brought  in  by  the  incoming  high  tide,  going 
in  schools  as  they  enter  the  mouths  of  rivers. 

In  the  IIocos  regions  there  are  six  so-called  "runs"  of  ipon, 
known  in  Iloko  as  apta,  for  September;  pasaran  in  October; 
papait  in  November;  lumaladec  in  December;  paturay  in  Jan- 
uary, and  salsalput  in  February. 

The  parr  marks  of  the  ipon  of  each  of  the  runs  indicate  that 
they  are  the  heterogenous  larval  stages  of  the  bukto,  bunog, 
balla,  campa,  and  paliling.  As  the  ipon  migrates,  it  feeds  on 
algse  or  plankton.  Then  appear  the  changes  in  color,  from 
transparent  white  to  the  characteristic  parr  marks  or  cross  bars 
and  pigments  of  the  adult.  The  ipon  which  are  now  usually 
2.5  centimeters  long  develop  into  various  species  of  gobies 
ranging  in  length  from  8  to  25  centimeters. 
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Methods  for  catching  goby  fry. — Fishing  starts  along  the 
coast  as  soon  as  the  goby  fry  are  sighted  with  the  incoming  high 
tide.  Catching  ipon  with  the  nets  along  the  coast  and  at  river 
mouths  lasts  from  one  to  four  days,  while  farther  upstream 
fishing  with  barricade  traps  may  last  for  a  week. 

The  fishing  appliances  used  in  catching  the  goby  fry  along 
the  seashore  are  various  types  of  ipon  nets  or  seines,  known 
in  Iloko  as  daclis,  tangar,  garamgam,  and  tuad.  Along  the  rivers 
varied  styles  of  barricade  traps  of  bobo  and  hoop  nets  are  the 
most  effective  devices  used  in  catching  the  ipon  in  their  migra- 
tion farther  up  the  stream.  These  traps  are  known  also  as 
pamoboan,  pingi,  sarep,  pataya,  pasalugqui,  leUlen,  paculod,  paed, 
paayas,  padait,  pamalibtocan,  burayoc,  and  etter.  The  simplest 
gear  is  known  as  caput. 

The  seine,  daclis  de  ipon,  is  made  of  coarse  cotton  cloth  or 
sinamay.  The  conical  bag  of  the  seine  is  about  20  meters  long, 
its  left  and  right  wings  each  25  meters  long,  3  meters  at  their 
widest  portion,  and  2  meters  wide  at  their  ends.  The  accessory 
parts  of  the  wings  are  wooden  or  bamboo  floats  4  inches  long 
and  3  inches  in  diameter,  attached  1  foot  apart  along  the  cork- 
line,  and  the  earthen  weights,  3  inches  long  and  3  inches  in 
diameter,  which  are  strung  to  the  bottom  line  or  ground  rope, 
1  foot  apart.  The  bamboo  brails  are  tied  to  the  wing  bridle 
about  a  meter  away  from  the  ends  of  the  wings.  The  free  ends 
of  the  corkline  and  the  ground  rope  form  the  wing  bridles  to 
which  are  joined  the  200-meter  pull  ropes. 

The  chinchorro  (daclis  de  ipon)  is  operated  along  gradually 
shelving  shores  and  at  the  mouths  of  rivers.  When  enclosing 
a  school  of  ipon,  small  boats  (viray)  or  large  bamboo  rafts  are 
necessary  to  accommodate  a  part  of  the  crew  and  the  ipon  nets. 
As  soon  as  the  crew  of  the  ipon  net  and  boat  have  thrown  the 
daclis  de  ipon  in  a  semicircular  manner  along  the  beach  or  at 
the  mouth  of  the  river,  the  pull  ropes  are  pulled  by  several 
persons.  The  wings  of  the  nets  are  dragged  slowly  in  such  a 
way  as  to  concentrate  the  catch  into  the  bag  of  the  seine.  Fifty 
to  seventy-five  persons  are  needed  in  the  operation  of  the  daclis 
de  ipon.  A  single  haul  of  an  ipon  net  catches  from  2  to  8 
cavanes  during  the  height  of  the  season.     (Plate  2,  figs.  1  and  2.) 

A  daclis  de  ipon  outfit  may  cost  from  500  pesos  to  650  pesos. 
The  small  boats  (viray)  cost  from  250  pesos  to  300  pesos  each, 
and  the  ipon  nets,  200  pesos  to  350  pesos.  One  man  may  own 
one  ipon  outfit,  or  several  persons  may  own  a  single  ipon  outfit. 
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During  the  ipon  season  the  catch  of  a  single  ipon  outfit  is  sold 
to  ipon  dealers,  and  after  each  month  of  the  season  the  money 
is  divided  among  the  members  of  the  crew,  the  shares  of  each 
person  being  dependent  upon  the  amount  of  his  stock.  Persons 
who  help  in  the  hauling  of  the  nets  are  given  a  cup  of  ipon  after 
each  haul. 

The  tangar  is  a  large  baglike  net  of  coarse  cotton  cloth  and 
sinamay.  The  bag  is  about  7  meters  long,  and  the  wings  6 
meters  long  and  2  meters  wide  at  their  widest  portion  and  1 
meter  wide  at  the  ends.  Text  fig.  1  shows  the  parts  and  acces- 
sories of  the  terminal  portion  of  the  wing  of  a  tangar.  To  the 
cork  line  of  the  tangar  are  attached  wooden  floats  3  inches  long 
and  2  inches  in  diameter,  at  intervals  of  1  foot.  To  the  ground 
rope  of  the  tangar  are  strung  earthen  sinkers  2  inches  apart. 
The  extensions  of  the  free  end  of  both  the  cork  line  and  the 
ground  rope  form  the  wing  bridle.  To  these  wing  bridles  the 
bamboo  brails  are  attached.  The  pull  ropes  are  joined  to  the 
bights  of  the  wing  bridle. 

The  tangar  net  is  operated  on  a  gradually  shelving  sandy  shore 
near  the  river  mouth  facing  the  incoming  high  tide.  The  pull 
ropes  are  attached  to  6  bamboo  poles  driven  firmly  into  the  sandy 
bed  of  the  beach.  The  tangar  is  set  from  half  an  hour  to  one 
hour  when  there  is  an  abundant  run  of  ipon.  The  string  of  the 
end  of  the  main  bag  of  the  tangar  is  untied,  and  what  is  caught 
is  emptied  into  a  separate  accessory  bag  of  sinamay.  The 
tangar  is  a  very  effective  apparatus  used  in  the  catching  of  ipon 
in  Ilocos  Norte  Province. 

The  tuad  (text  fig.  2)  is  a  seine  made  of  either  sinamay  cloth 
or  coarse  cotton  cloth,  15  meters  long  and  2.5  meters  wide  at 
its  widest  portion,  tapering  towards  the  end  of  each  wing  where 
it  is  about  1.5  meters  wide.  Strung  to  the  cork  line  at  intervals 
of  2  inches  are  numerous  wooden  floats,  each  2  inches  long  and 
1  inch  in  diameter.  To  the  bottom  line  are  strung  at  intervals 
of  1  inch  several  bone  or  earthen  sinkers,  each  2  inches  long 
and  1  inch  in  diameter.  Unlike  the  daclis  de  ipon  (chinchorro) , 
the  tuad  has  no  bag.  It  can  be  operated  from  bamboo  rafts 
by  10  to  15  persons  along  shallow  beaches  and  along  the  banks 
at  the  mouth  of  rivers.  The  tuad  is  used  extensively  in  Ambu- 
rayan  River,  or  in  Bangar  at  Baroro  River  of  Bacnotan,  and 
in  Bauang-Naguilian  River. 

The  bobo,  which  is  bottle-shaped  and  which  may  be  of  different 
sizes,  is  made  of  fine  bamboo  splints.    The  ordinary  ipon  bobo 
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is  about  80  centimeters 
long,  the  diameter  of  its 
mouth  being  25  centime- 
ters, and  its  posterior  open- 
ing about  6  centimeters  in 
diameter.  The  mouth  of  the 
bobo  with  a  4-hoop  open- 
ing 25  centimeters  wide  is 
provided  with  a  primary 
funnel  about  20  centime- 
ters long.  Behind  this  pri- 
mary funnel  is  a  secondary 
inner  funnel,  25  centime- 
ters long,  with  a  tube  that 
has  an  opening  3  centime- 
ters in  diameter.  The  end 
tube  of  the  inside  funnel 
is  in  the  same  direction  as 
that  of  the  end  neck  of  the 
bobo.  When  the  bobo  is 
used  in  the  barricade  traps 
the  end  neck  is  provided 
with  a  cloth  stopper. 

The  pamoboan  (Plate  2, 
figs,  2  and  8,  text  fig.  8) . — 
In  Laoag  River,  Ilocos 
Norte  Province,  the  barri- 
cade ipon  trap  is  known 
as  pamoboan.  The  pamo- 
boan is  built  in  shallow 
water,  from  2  to  4  feet 
deep.  In  text  fig.  3,  /  and 
/i  represent  the  primary 
head  runners  or  parallel 
fences  of  the  escapement, 
padaoan;  these  runners 
are  from  5  to  12  meters 
apart,  depending  upon  the 
width  of  the  river.  The 
walls  which  are  attached 
to  several  bamboo  pilings 
are  regularly  and  firmly  set 
in  the  river  bottom.  The 
runners,  which  are  2  me- 
ters high,  are  from  8  to 
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10  meters  long.  TEe  primary  barricade  of  sawali  is  represented 
by  d  and  di.  It  also  is  2  meters  high  and  is  attached  to  several 
bamboo  pilings  on  the  upper  ends  of  the  parallel  runners,  /  and 
/i.  These  primary  barricades  are  about  3  to  5  meters  long. 
The  secondary  runners  or  parallel  fences,  which  are  attached 
to  the  left  and  right  extreme  ends  of  the  barricades  d  and  di, 
are  represented  by  /2  and  fz)  these  secondary  runners  are  also 
2  meters  high  and  from  6  to  8  meters  long,  d  and  d^  form  the 
upper  gate  of  the  escapement,  padaoan.  ^2  and  ds  represent 
the  secondary  barricade  of  sawali,  about  1  meter  high  and  at- 
tached to  bamboo  pilings  2  feet  apart.  These  secondary  bar- 
ricades of  sawali  and  the  row  of  bobos  are  placed  below  the 
sawali  walls  on  the  shallower  portion  of  the  river,  extending  to 
the  left  and  right  margins  of  the  river.  The  bobos,  which  are 
placed  a  foot  apart  on  a  hollow  river  bed,  are  made  to  face 
downstream  (text  fig.  3,  C) .  dz  and  ^3  are  provided  with  strips 
of  cotton  cloth  about  1  foot  wide  floating  on  the  surface  of  the 
water  above  this  sawali.  The  abrupt  flow  of  the  water  above 
this  strip  of  cloth  is  downward,  creating  a  swift  current.  This 
cloth  also  protects  the  migration  farther  upstream.  Unlike  the 
swift  current  of  the  water  towards  the  secondary  barricades, 
the  current  at  the  escapement,  padaoan,  is  not  very  swift,  a  con- 
dition that  is  unfavorable  for  the  migration  of  the  ipon.  Every 
year  there  are  from  10  to  18  pamoboans  in  operation  in  Laoag 
Biver.    A  pamoboan  has  50  to  350  bobos. 

The  pataya  (text  fig.  4)  is  a  simpler  method  of  catching  ipon 
in  September,  October,  and  November,  when  Laoag  River  is 
subject  to  floods.  This  device  consists  of  the  main  barricade 
of  cotton  cloth  set  across  either  half  or  the  entire  width  of  a 
river.  Behind  the  main  barricade  are  several  submerged  run- 
ners, or  fences  of  banana  sheath. 

The  main  barricade  of  cloth  is  attached  to  several  bamboo 
stakes,  1  to  3  feet  high,  driven  firmly  in  the  river  bed  at  intervals 
of  1  foot.  A  floating  strip  of  cloth  on  top  of  the  entire  length 
of  the  barricade  produces  an  abrupt  flow  of  the  water.  The 
submerged  low  runners  or  fences  of  banana  sheath  which  are 
about  1  foot  away  from  the  main  barricade  produce  a  swift 
current.  Bobos  are  placed  in  between  the  runners  facing  the 
river  current.  A  school  of  ipon  migrating  upstream  retreat 
upon  reaching  the  barricade  cloth  due  to  the  abrupt  flow  of  the 
water.    The  schools  of  ipon  are  then  led  between  the  runners 
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Fig.  4.  A,  Perspective  view  of  a  section  of  a  pataya.  B,  Plan  of  a  pataya  showing  accessory 
parts,  direction  of  river  current,  and  direction  of  ipon  migration.  Laoag  River.  B, 
Bobo ;  /,  parallel  runners  of  banana  sheath  ;  /i,  barricade  wall  of  cotton  cloth ;  c,  bagaybay 
cotton  cloth. 


where  the  current  is  swift,  finally  to  be  entrapped  into  the  bobos. 
This  is  an  indirect  method  of  catching  ipon. 

The  pasalugqui  (text  fig.  5)  consists  of  the  main  barricade 
of  cloth  and  several  low  V-shaped  submerged  runners  of  banana 
sheath  with  the  bobos  set  at  the  junction  of  the  runners,  facing 
the  current  of  the  river.  This  method  is  employed  during  the 
rainy  season.  The  advantage  of  the  barricade  wall  of  cloth 
during  the  rainy  months  is  that  it  sieves  the  mud  carried  away 
by  the  water,  making  the  water  clearer  below  the  barricade  and 
in  between  the  runners  where  the  water  current  is  usually 
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Fig.  5.  A,  Diagrammatic  plan  of  a  section  of  a  pasalugqui ;  direction  of  river  current  and 
direction  of  ipon  migration.     B,  Perspective  view  of  a  section  of  a  pasalugqui  showing 
parts.  6,  Bobo ;  /,  banana  sheath  runners ;  fi,  barricade  wall  of  cotton  cloth ;  c,  bagaybay 
cotton  cloth.    Laoag  River. 

swifter.     The  ipon  are  more  active  in  clear  water  than  in  turbid 
water. 

The  lel'len  (text  fig.  6), — ^Along  the  margins  of  Laoag  River, 
among  the  fresh-water  algse  and  the  habitat  of  river  snails,  a 
very  simple  means  of  catching  schools  of  ipon  fry,  called  tar- 
tarac,  is  the  lel-len.  This  gear  consists  of  two  parallel  dams 
of  pebbles  and  stones  about  20  meters  long  and  about  1.5  meters 
wide.  Downstream  towards  the  lower  ends  of  the  dams  a  mat- 
ting of  bamboo  akilis,  2  feet  long  and  1  foot  wide,  faces  the 
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flow  of  the  water.  In  addition  to  the  main  dams  there  is  a 
provisional  dam  that  is  moved  gradually  downwards  toward  the 
bobo  and  akilis,  driving  the  enclosed  tartarac  into  the  bobo.  The 
lel-len  is  a  very  simple  device  used  in  catching  ipon  along  the 
margins  of  rivers. 

The  pued  (text  fig.  7)  is  a  device  consisting  of  several  inverted 
V-shaped  bamboo  stakes,  barricaded  with  galvanized  iron  walls 
and  sinamay  hoop  nets  laid  across  the  entire  width  of  a  swift, 
shallow  gravelly  stream  or  river.  In  text  fig.  7,  /  represents  the 
head  fence  of  a  single  paed,  which  is  a  semicircular  wall  of 
galvanized  iron  attached  to  several  bamboo  stakes,  1.5  feet  long, 
piled  on  gravel  bottom.  /,  the  head  fence,  has  a  radius  of  about 
10  inches,  /i  and  /4  are  barricade  fences  of  galvanized  iron  2 
meters  long  on  each  side  and  about  1  foot  high.  ^  and  /s 
represent  galvanized-iron  parallel  fences,  15  inches  apart,  each 
fence  about  1.66  meters  long  and  about  1  foot  high,  g  and  gi 
represent  the  gates  of  the  barricade  at  the  left  and  right  sides, 
each  being  about  8  inches  wide,  n  and  ni  represent  sinamay 
hoop  nets  attached  to  bamboo  stakes  at  the  gates  and  at  the 
ends  of  the  parallel  fences  towards  the  head  fence.  These  nets 
are  about  1  meter  long,  with  a  diameter  of  about  1  foot.  In 
both  outer  sides  of  fences  /i  and  /4  are  shallow  canals  leading 
to  the  gates  at  the  mouth  of  the  nets.  The  current  of  the  water 
between  the  parallel  fences  /2  and  /s  downwards  from  semicir- 
cular fence  /  is  feeble  and  not  very  swift,  the  direction  of  the 
current  being  toward  the  gates.  The  presence  of  the  submerged 
runners  /i  to  /4  and  the  canals  on  their  outer  sides  produces  the 
swift  current  of  water  towards  the  gate.  The  ipon  that  migrate 
upstream  in  the  paed  are  able  to  swim  above  the  fences  /i  and  /^ 
and  then  are  led  into  the  mouth  of  the  sinamay  hoop  nets. 

Herre  (1927)  described  the  paed  as  a  less  permanently  deadly 
device.  He  described  it  as  merely  a  cloth  fence  strung  across 
the  river  with  bamboo  fish  traps  placed  in  openings  at  intervals 
of  4  or  5  meters.  Herre's  description  does  not  agree  with  the 
illustration  given  in  text  fig.  7.  The  paed,  which  consists  of  a 
row  of  bobos  set  across  the  entire  width  of  a  river,  is  as  effective 
as  the  pamoboan.  The  barricade  walls  of  the  paed  are  per- 
manently set  across  the  entire  width  of  the  stream  during  the 
ipon  season.  Whenever  ipon  migrate  upstream,  these  hoop  nets 
are  attached  to  the  bamboo  stakes  of  the  gates  of  the  paed. 
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The  paayas  (text  fig.  8)  consists  of  a  series  of  dams  of  pebbles 
and  stones,  1  foot  high,  1  foot  wide,  15  meters  long,  and  about 
1  meter  apart,  built  on  the  gravelly  margin  of  a  swift-flowing 
stream  or  river.  At  a  distance  of  10  meters  from  the  head 
dams  inverted  V-shaped  barricades  of  bamboo  stakes  with 
banana  sheath  walls  are  laid  between  the  channels.  At  the 
opening  intersection  of  each  barricade  a  bobo  with  the  mouth 
facing  downstream  is  placed  at  each  of  the  smaller  openings  of 
the  diverging  walls  of  the  inverted  V-shaped  barricade.  As 
the  ipon  migrate  upstream  along  the  margin  of  the  stream, 
they  find  their  way  to  the  swift  current  of  water  between  the 
parallel  dams  into  the  bobo. 

The  caput  or  dip  net  is  a  very  handy  device  for  catching  ipon 
along  the  seashore  and  at  the  mouth  of  the  river.  One  type 
of  caput  is  a  dip  net  of  sinamay  (text  fig.  8)  mounted  on  a 
triangular  bamboo  frame.  Its  mouth  is  about  1  meter  on  the 
sides,  1.5  meters  at  the  base,  and  0.5  meter  on  top.  A  fisherman 
operates  the  dip  net  by  pushing  it  along  the  shallow  beach  and 
lifting  it  after  the  tide  has  receded. 

Another  type  of  caput  (text  fig.  9)  consists  of  a  conical  sina- 
may bag  about  1  meter  long,  its  mouth  having  a  diameter  of 
10  inches.  It  is  attached  to  two  small  wooden  or  bamboo  handles 
about  1  foot  long. 

The  importance  of  the  ipon  fisheries. — The  ipon  fisheries  of 
northern  Luzon  are  undoubtedly  among  the  most  important 
fishing  industries  in  the  Philippines.  A  conservative  estimate 
of  their  annual  value  is  about  500,000  pesos.  The  time  of  fishing 
is  about  15  days  of  each  month  from  September  to  February 
of  every  year.  A  great  number  of  people  of  the  fishing  villages 
are  benefited  by  this  seasonal  industry. 

Ipon  is  considered  a  delicacy  by  the  people  of  northern  Luzon. 
The  catch  is  usually  sold  in  the  local  markets  fresh,  salted,  or 
as  hagoong,  Ipon  can  be  prepared  for  food  in  several  ways; 
such  as  pickle,  tamale,  and  sinigang.  Ipon  pickle  is  prepared 
by  adding  i  cup  vinegar  to  1  cup  of  fresh  ipon,  seasoned  with 
salt  and  pepper.  Tamales  are  made  by  wrapping  fresh  ipon 
banana  leaves  and  boiling  them  in  water  with  about  four  table- 
spoonfuls  of  vinegar  and  a  tablespoonful  of  salt.  Sinigang  is 
made  by  boiling  one  cup  of  fresh  ipon  in  IJ  cup  water,  with 
sliced  green  or  ripe  tomatoes.  Ipon  hagoong  is  prepared  by 
adding  two  parts  of  salt  to  five  parts  fresh  ipon  or  two  parts 
of  ipon  to  one  part  salt.     The  containers  used  are  earthen  jars 
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locally  known  as  hurnay.  A  burnay  filled  with  salted  ipon  is 
then  covered  with  a  piece  of  clean  cloth  and  then  left  to  ferment 
for  one  to  two  months. 

In  Ilocos  Norte  Province,  the  ipon  fisheries  are  commercially 
important  along  the  shores  of  Gabu  and  La  Paz,  at  the  mouth 
of  Laoag  River,  which  is  about  11  kilometers  from  the  town. 
This  river  starts  from  several  eastern  streams,  passing  through 
the  towns  of  Nueva  Era,  Banna,  Solsona,  and  Piddig  to  form 
the  main  river  flowing  west  through  the  towns  of  Dingras, 
Sarrat,  and  Laoag.  In  February,  March,  April,  and  May,  the 
streams  are  shallow,  narrow,  and  fairly  rapid;  but  during  the 
rainy  season  they  are  fed  by  the  torrential  rains  from  the  Cor- 
dillera Mountains,  and  the  main  river  becomes  flooded.  During 
floods  the  river  is  very  swift,  several  meters  deep,  and  less  than 
a  kilometer  wide  at  its  mouth. 


Fig.  9.  Dip  nets. 


In  November  and  December,  1934,  and  January,  1935,  during 
the  height  of  the  ipon  season  the  daily  catches  of  ipon  at  La  Paz 
Barrio,  Laoag,  and  at  Laoag  River  were  recorded  in  order  to 
determine  the  rate  at  which  the  fry  were  removed  from  the 
fishery  by  the  various  effective  fishery  devices.  During  the  third 
run  in  November,  1,421  5-gaIlon  cans  of  ipon,  valued  at  7,105 
pesos,  were  caught  in  seven  days;  for  the  fourth  run  in  De- 
cember, 904  5-gallon  cans  of  ipon,  valued  at  4,520  pesos,  were 
caught  in  twelve  days,  and  for  the  fifth  run,  956  5-gallon  cans  of 
ipon,  valued  at  4,780  pesos,  were  caught  in  seven  days. 

During  the  third,  fourth,  and  fifth  "runs"  of  ipon  at  Gabu 
and  La  Paz  Barrios,  Laoag,  a  total  of  4,370  5-gallon  cans  of 
ipon   (82,702.25  liters)   were  caught.    The  total  value  of  the 
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ipon  caught  during  these  three  *'runs"  amounted  to  21,845  pesos. 
For  the  six  "runs''  of  ipon  for  1934  and  1935,  the  estimated 
value  of  7,000  5-gallon  cans  of  ipon  caught  amounted  to  35,000 
pesos. 

There  were  fifteen  registered  chinchorro  nets  for  the  munic- 
ipality of  Laoag,  and  the  fees  collected  for  the  first  and  fourth 
quarters  of  1934  and  1935  amounted  to  174  pesos.  There  were 
2,068  bobos  in  18  ipon  traps  at  Laoag  River.  The  fee  for  all 
the  bobos  used  at  Laoag  totalled  277.70  pesos  (15  centavos  for 
each  bobo  at  a  first-class  location  and  10  centavos  each  for  a 
second-class  location). 

Other  fishing  regions  for  ipon  in  Ilocos  Norte  Province  are 
at  Bangui  Bay,  Bacarra  River,  and  Gaang  and  Gabot  shores. 

In  Ilocos  Sur  Province  the  known  ipon  fishing  grounds  are 
at  Santa  and  Caoayan  shores,  Santa-Abra  River,  Santa  Cruz 
River,  and  Amburayan  River  at  Tagudin. 

Ipon  is  caught  along  the  seacoasts,  and  at  Amburayan-Baroro, 
Bauang-Naguilian,  and  Aringay  Rivers  of  La  Union  Province. 

In  Cagayan  Province  ipon  fishing  is  done  at  Abulug  and  Ca- 
gayan  Rivers,  and  at  Aparri  and  Buguey  shores. 

Recommendations. — Remedial  and  regulatory  measures  for 
the  ipon  fisheries  of  northern  Luzon  are  recommended  to  insure 
the  stability  of  the  stock  and  the  source  of  supply. 

Definitions. — For  the  purpose  of  the  proposed  Administrative 
Order,  ipon  shall  mean  the  fry  or  fingerlings  of  gobies  found 
in  Cagayan,  Ilocos  Norte,  Ilocos  Sur,  La  Union,  and  Zambales 
Provinces;  traps  shall  include  bobo,  sarep,  pataya,  pamoboan, 
pingi,  padait,  paculud,  pasalugqui,  paed,  burayoc,  lel-len,  and 
etter,  and  similar  fishing  traps  and  fishing  devices. 

Restrictions. —  (a)  No  bobo  traps  shall  be  constructed  within 
200  meters  from  the  mouth  of  any  river  system,  and  the  intervals 
between  them  shall  be  no  less  than  200  meters;  (&)  ipon  traps 
shall  be  so  constructed  as  to  leave  open  the  middle  third  of  the 
width  of  a  river  or  stream  to  allow  ipon  or  other  fishes  free 
passage  during  their  migration  upstream  or  downstream. 

Prohibitions. — It  shall  be  unlawful  for  any  person,  association, 
or  corporation  to  use  (a)  bobo  or  other  similar  devices  in 
catching  ipon  from  January  to  March  31  of  each  year;  (6)  no 
sarep,  paculud,  cascasad,  sacsaclang,  pasarsur,  and  kitang  shall 
be  used  from  April  1  to  May  31  of  each  year;  (c)  ipon  nets, 
like  chinchorro,  tangar,  garamgam,  and  tuad  shall  be  used  only 
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along  the  shores  below  100  meters  on  both  sides  of  the  mouth 
of  a  river  from  January  1  to  March  31,  and  from  September  1 
to  December  31  of  each  year. 

The  advantages  of  the  restrictions  on  the  use  of  bobo  traps 
(paed,  pingi,  pasalugqui,  paculud,  paayas,  pamoboan,  pamali- 
botocan,  burayoc,  etter,  and  others)  are  (a)  there  will  be  a 
reduction  in  the  number  of  bobos  in  the  series  of  traps  if  the 
middle  third  of  the  width  of  the  river  is  free;  (6)  there  will 
be  a  greater  proportion  of  escapement  if  the  traps  are  200  meters 
apart;  (c)  the  people  upstream  will  be  benefited,  because  there 
will  be  less  chance  of  the  ipon  being  caught  downstream;  (d) 
escapement  upstream  will  be  enough  to  keep  up  the  balance  of 
stock  that  should  reach  sexual  maturity. 

The  advantages  of  the  prohibitions  are  (a)  the  prohibition 
of  the  use  of  the  bobo  in  January,  one  month  during  the  height 
of  the  ipon  season  up  to  February  and  March  when  the  season 
is  at  its  ebb,  insures  a  greater  stability  of  escapement  to  keep 
up  the  balance  of  stock;  (&)  protection  of  the  maturing  gobies 
that  are  still  migrating  in  April  and  May;  (c)  avoidance  of  the 
obstructions  to  the  trend  of  migration  of  the  ipon  along  the 
shore  100  meters  distance  from  each  side  of  the  mouths  of  rivers ; 
(d)  allowing  the  people  upstream  the  benefit  of  catching  a 
greater  number  of  adult  gobies  in  June,  July,  and  August. 

However,  there  are  some  objections  of  fishermen  to  the  re- 
strictions and  prohibitions  proposed.  Fishermen  who  employ 
bobo  traps  claim  that  their  catch  in  October,  November,  and 
December  is  very  much  reduced  by  the  opening  of  the  middle 
third  of  their  series  of  traps  and  the  greater  distance  between 
traps.  On  the  other  hand,  these  restrictions  have  been  recom- 
mended primarily  to  put  an  end  to  controversies  between  people 
upstream  and  downstream  by  giving  the  residents  upstream  a 
chance  to  catch  ipon;  and  secondarily,  to  set  free  a  reasonable 
number  of  the  fry  to  reach  upstream  in  order  to  keep  up  the 
balance  of  stock. 

Another  serious  objection  of  fishermen  to  the  prohibition  of 
the  use  of  chinchorro  net  below  100  meters  on  both  sides  of 
the  mouth  of  a  river  is  that  they  are  unable  to  catch  ipon 
at  the  mouth  of  a  river,  where  the  catch  is  supposedly  great. 
Others  claim  that  some  rivers  have  very  rough  shores  where  they 
are  unable  to  use  their  boats  and  ipon  nets.  However,  this  pro- 
hibition is  recommended  to  rehabilitate  the  river  systems.    If 
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the  trend  of  migration  of  the  ipon  is  disturbed  due  to  the  use 
of  several  boats  and  nets  at  the  mouths  of  rivers,  the  chance  of 
the  ipon  to  enter  the  river  is  reduced,  and  the  ipon  are  either 
caught  or  carried  away  by  the  waves. 

The  effectiveness  of  the  restrictions  and  prohibitions  in  in- 
creasing the  stock  can  be  determined  by  actual  trial  and  careful 
observation  of  the  result.  Administrative  Order  No.  6,  series 
1924,  should  be  amended  to  relieve  the  present  economic  diffi- 
culties in  the  upper  towns  of  the  river  systems  of  the  Iloko 
regions. 

SIGANID-PRY  FISHERY 

The  fry  of  the  species  of  the  genus  Amphacanthus,  of  the 
family  Amphacanthidse,  are  known  as  padas  and  yomoyobyob 
(Ilk.),  padas  (Pang.),  kuing  (Bicol),  and  kuyog  (Vis.),  The 
adults  of  these  fry  are  known  as  barangan  and  malaga  (Ilk.), 
batawayi  and  turits  (Bikol),  danguit,  mandalada,  layap,  and 
tayog  (Vis.),  belony  and  indogan  (Tao,  Sug.,  and  Samal)  and 
samaral  (Tag.). 

The  members  of  the  family  Amphacanthidse  are  small  to  mod- 
erate-sized fishes,  reaching  a  maximum  length  of  40  centimeters. 
They  are  herbivorous  fishes  inhabiting  submerged  coral  reefs. 
Some  are  brilliant  or  dull  in  color.  As  a  group  they  are  excellent 
sources  of  protein  food.  The  fry  when  they  appear  in  schools 
are  generally  1  to  3  centimeters  long. 

Fishing  grounds  and  seasonal  occurrence. — The  important 
regions  where  the  siganid-fry  fisheries  are  located  are  on  the 
coral  reefs  of  Puro,  San  Vicente,  Gonzaga,  Buguey,  and  Claveria 
Municipalities,  Cagayan  Province;  Palanan  Bay,  Isabela  Prov- 
ince; Bobon  Barrio,  and  Buraan  Sitio,  Burgos  Municipality; 
Davila  Barrio,  Pasuquin  Municipality ;  Gaang,  Currimao  Munic- 
ipality; Gabot,  Badoc  Municipality;  Ilocos  Norte  Province:  Pu- 
gos  Barrio,  Sinait  Municipality;  Pugus,  Cabugao  Municipality; 
Puro  Pingit,  Magsingal  Municipality;  Santa  Maria,  San  Esteban, 
Santiago,  and  Narvacan  Municipalities,  Ilocos  Sur  Province: 
Lingayen  Gulf,  Pangasinan  Province:  western  coast  of  Zam- 
bales  Province :  Camarines,  Sorsogon,  Bohol,  Cebu,  and  Surigao 
Provinces,  and  the  Sulu  group. 

The  catching  of  siganid  fry  varies  throughout  the  Philippines. 
For  instance  on  the  northern  and  northwestern  coast  of  Luzon, 
siganid  fry  are  caught  from  August  to  September  and  from 
March  to  May,    In  the  Visayas,  they  are  taken  in  great  quan- 
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titles  from  Tagbilaran,  Bohol,  from  May  to  June,  since  the 
spawning  activity  of  the  adult  siganids  is  from  January  to  Feb- 
ruary.    (Manacop,  1936). 

Methods  of  catching  siganid  fry. — Siganid  fry  are  caught  with 
fine-meshed  chinchorro  nets  called  kamang  or  tangar  on  the 
northern  and  northwestern  coast  of  Luzon.  In  the  Visayas 
siganid  fry  and  eggs  are  caught  in  the  pounds  of  the  fish  corrals. 

Throughout  the  Philippines  the  practice  of  catching  breeding 
siganids  with  baclad,  tangar,  gill  nets,  and  spear  guns,  and 
siganid  fry  with  baclads  and  fine-meshed  chinchorros,  is  a  factor 
of  depletion  of  the  siganid-fry  fishery.  Siganid  fry  may  appear 
abundantly  in  one  year  and  not  at  all  in  the  next  two  years. 

Importance  of  siganid-fry  fishery, — ^There  are  no  records  of 
the  annual  catch  of  fry  throughout  the  Philippines  as  a  whole. 
The  scarcity  of  adult  siganids  and  the  absence  of  padas  in  north- 
western Luzon  in  1935  and  1936  are  an  alarming  indication  of 
the  depletion  of  the  siganid-fry  resources  of  that  region. 

Siganid  fry  caught  are  made  into  bagoong  or  guinamos,  a 
delicacy  much  liked  by  the  people  of  Luzon.  Dangit  eggs  that 
are  gathered  from  the  pounds  of  the  fish  corrals  of  Bantayan, 
Cebu,  are  also  salted  in  the  proportion  of  three  to  four  gantas 
of  salt  to  one  5-gallon  can  of  danfit  eggs. 
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ILLUSTRATIONS 

Plate  1 

Fig.  1.  A  saplar  for  catching  baiigos  fry  at  the  mouth  of  the  Bobon-Buraan 
tidal  creek,  Burgos,  Ilocos  Norte  Province. 

2.  Segregating  the  baiigos  fry  from  other  larval  fishes  and  transfer- 

ring the  bangos  fry  in  the  palayok. 

3.  Catching  bangos  fry  with   sagap  at  the  marine  shores  of  Bobon- 

Buraan,  Burgos,  Ilocos  Norte  Province. 

Plate  2 

Fig.  1,  Setting  the  bobos  in  the  pamoboan,  Laoag  River. 

2.  Removing  bobos  from  the  pamoboan,  Laoag  River. 

3.  Removing  the  catch  of  ipon  from  the  bobos. 

TEXT    FIGUPvES 

Fig.  1.  Tangar,  a  small  chinchorro  net;  perspective  view,  c,  Cotton  cloth 
of  bobo  and  wings;  s,  sinamay  part  of  wings  and  end  bobo;  bf, 
bamboo  float;  wh,  wing  bridle;  ew,  earthen  weight;  gr,  ground 
rope;  br,  brail;  p,  bamboo  pilings  where  pull  ropes  are  attached. 
Ilocos  Norte  Province. 

2.  Tuad  net,  diagrammatic,     wf,  Wooden  float;  s,  sinamay;  br,  brail; 

wb,  wring  bridle;  ew,  earthen  weight;  gr,  ground  rope;  pr,  pull 
rope.     La  Union  Province. 

3.  Pamoboan  or  pingi.     A,  Perspective  view  showing  main  parts;  J5,  a 

section  of  a  perspective  view  of  a  pamoboan  showing  how  bobos 
are  set  in  the  river  bed  and  attached  to  cU  or  ds,  secondary  bar- 
ricade ;  C,  Dj  plan  views  of  pamoboan  showing  the  accessory  parts, 
direction  of  river  current,  and  direction  of  ipon  migration  against 
current.  Laoag  River.  6,  Bobo ;  /,  /i,  primary  runners  of  sawali ; 
fiy  /a,  secondary  runners  of  sawali;  dy  dx,  primary  barricade  of 
sawali;  dj,  ds,  secondary  barricade  of  sawali;  g,  gate  of  escape- 
ment  (padaoan). 

4.  A  J  Perspective  view  of  a  section  of  a  pataya.     B,  Plan  of  a  pataya 

showing  accessory  parts,  direction  of  river  current,  and  direction 
of  ipon  migration.  Laoag  River.  6,  Bobo;  /,  parallel  runners 
of  banana  sheath;  /i,  barricade  wall  of  cotton  cloth;  c,  bagaybay 
cotton  cloth. 

5.  A,   Diagrammatic  plan  of  a  section  of  a  pasalugqui;   direction  of 

river  current  and  direction  of  ipon  migration.  B,  Perspective 
view  of  a  section  of  a  pasalugqui  showing  parts.  5,  Bobo;  /, 
banana  sheath  runners;  /i,  barricade  wall  of  cotton  cloth;  c, 
bagaybay  cotton  cloth.     Laoag  River. 
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Fig.  6.  Lel-len,  diagrammatic,  a,  Bamboo  screen  (akilis) ;  6,  bobo;  d,  du 
dams  of  sand;  ds,  provisional  dams  of  sand;  direction  of  river 
current  and  migration  of  ipon.    Laoag  River. 

7.  A,  Paed,  perspective  view.    B,  Diagrammatic  sketch  of  a  series  of 

paed  showing  arrangement  of  runners,  canals,  hoop  nets  of  sina- 
may,  direction  of  river  current,  and  migration  of  ipon.  Bauang- 
Naguilian  River,  c,  Canal  leading  into  gate;  g,  gi,  gates;  n,  tii, 
hoop  nets  of  sinamay;  /,  semicircular  barricade;  /i  to  /4,  fences 
or  runners;  ty,  walls  of  runner,  sawali  or  galvanized  iron. 

8.  Paayas,  diagrammatic.     6,  Bobo;  /,  runners  or  fences  of  banana 

sheath;  d,  dams  of  stones.     Bangar,  La  Union  Province. 

9.  Dip  nets. 
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NOTES  ON  RECENT  COLLECTIONS  OF  BIRDS  FROM 
PALAWAN  AND  BUSUANGA 

By  Canuto  G.  Manuel 
Of  the  Fish  and  Game  Administration,  Bureau  of  Science,  Manila 

ONE   PLATE 

The  peculiarity  of  the  fauna  and  flora  of  Palawan  Island  seems 
to  have  attracted  many  naturalists  despite  difficulties  of  trans- 
portation. 

J.  B.  Steere,(i6)  of  the  University  of  Michigan,  was  the  first 
bird  collector  to  visit  Palawan.  He  was  in  Puerto  Princesa  in 
July,  1874,  and  there  collected  specimens  of  31  species,  10  of 
which  were  new  to  science. 

Three  years  later,  A.  H.  Everett,  an  English  naturalist,  spent 
December  and  parts  of  November  and  January  in  Puerto  Prin- 
cesa. According  to  Tweeddale^Ci?)  Everett  collected  specimens 
of  52  species,  9  of  which  were  new  to  science,  and  32  had  not 
been  collected  by  Steere. 

On  the  basis  of  his  observations  Everett(5)  published  com- 
ments on  the  zoogeographical  relationship  of  Palawan. 

Doctor  and  Mrs.  Platen  visited  Puerto  Princesa  in  the  summer 
of  1887.  According  to  Blasius,(3)  who  published  the  results  of 
their  collections,  specimens  of  130  species  were  obtained  on  this 
trip,  8  of  which  were  new. 

Sharpe(l5)  writes  that  E.  Lempriere  collected  31  species  from 
Palawan. 

In  1887  John  Whitehead  spent  four  months  (probably  July 
to  October)  at  Taguso  on  the  southeast  coast,  several  kilometers 
south  of  Puerto  Princesa.  According  to  Sharpe,(i5)  Whitehead 
obtained  129  species,  8  of  which  are  described  as  new.  White- 
head (18)  himself  published  his  field  notes  of  Palawan  and  enum- 
erated all  the  species  known  from  the  island. 

The  members  of  the  Steere  Expedition  were  in  "Paragua" 
(=  Palawan)  in  August  and  September,  1887,  according  to 
Steere.  (16) 

F.  S.  Bourns  and  D.  C.  Worcester,  who  were  members  of  the 
Steere  Expedition  to  the  Philippines  in  1885-1888,  returned  to 
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Palawan  in  January,  1892,  with  the  Menage  Scientific  Expedi- 
tion. Accounts  of  their  travels  were  published  in  Washington 
in  1898.(19) 

R.  C.  McGregor  collected  in  Palawan  in  December,  1901,  and 
obtained  a  few  bird  specimens  from  Puerto  Princesa(8)  for  the 
Bureau  of  Science.  He  again  visited  Malampaya  Sound  and 
Ulugan  Bay  in  September,  1910.  In  1925  McGregor  again 
visited  Puerto  Princesa,  making  short  trips  to  Iwahig  Penal 
Colony  and  other  nearby  places.  Accompanied  by  his  three 
assistants  in  the  Bureau  of  Science,  McGregor  stayed  in  Palawan 
Island  from  August  to  November,  1925.  The  birds  obtained  in 
1925,  however,  were  mostly  sent  to  foreign  institutions.  Those 
retained  in  the  Bureau  of  Science  form  a  part  of  the  basis  of 
this  paper. 

A.  Celestino  and  M.  Canton,  of  the  Bureau  of  Science,  made 
collections  in  Puerto  Princesa  and  Tinabog  in  December,  1905, 
and  January  and  February,  1906.  The  results  of  that  collection 
were  published  by  McGregor. (9) 

E.  A.  Mearns(ll)  added  Butorides  spodiogaster,  which  he  shot 
near  Malampaya  Sound,  to  the  list  of  Palawan  birds. 

As  superintendent  of  the  Iwahig  Penal  Colony  from  Septem- 
ber 1,  1906,  to  February  4,  1908,  John  R.  White  collected  several 
hundred  specimens,  which  for  some  time  were  deposited  in  the 
Bureau  of  Science.  McGregor  made  use  of  this  collection  tem- 
porarily in  his  care  by  taking  notes  for  his  Manual  of  Philippine 
birds. (10)  The  collection  was  later  sold  to  the  American  Museum 
of  Natural  History  in  New  York. 

On  the  invitation  of  Colonel  White,  W.  P.  Lowe,  an  English 
naturalist,  visited  Palawan  in  June  and  July,  1907.  With  the 
help  of  Colonel  White  and  the  prisoners,  Lowe(6)  collected  speci- 
mens belonging  to  82  species. 

John  T.  Zimmer,  who  was  formerly  in  the  employ  of  the 
Philippine  government,  collected  birds  in  Palawan  in  March  and 
April,  1906.  He (20)  enumerated  93  species,  60  of  which  were 
represented  by  specimens. 

Between  1911  and  1927  W.  Cameron  Forbes  collected  birds  in 
several  parts  of  the  Archipelago.  He  was  occasionally  assisted 
in  his  field  activities  by  D.  C.  Worcester,  R.  C.  McGregor,  and 
A.  Celestino.  The  birds,  some  of  which  were  obtained  from 
Palawan,  were  later  turned  over  to  the  Museum  of  Comparative 
Zoology  at  Harvard  University,  and  formed  part  of  the  basis 
of  Bang's  (1)  publications. 
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I  was  informed  that  Mr.  W.  Parsons,  of  Manila,  collects  birds 
in  Palawan  from  time  to  time,  and  that  he  sends  his  birds  to 
London.  Unfortunately  I  have  not  come  across  a  publication 
describing  his  collection. 

Mr.  Graciano  Castaneda,  an  officer  in  the  Revenue  Cutter 
"Arayat,"  collects  birds  whenever  opportunity  offers.  He  has 
collected  a  few  specimens  from  Palawan  and  adjacent  islands. 
Some  of  them  are  kept  in  the  Collection  of  the  Bureau  of  Science. 

In  April,  1936,  F.  Rivera  and  I  spent  16  days  in  Bacuit  and 
vicinity  in  northwestern  Palawan,  where  we  gathered  data  on 
the  edible  birds*  nest  industry.  On  this  occasion  collecting  was 
done  whenever  convenient. 

M.  Celestino  spent  November,  1934,  in  Palawan  and  November 
and  December,  1936,  in  Cuyo  and  Busuanga  to  enforce  the  fish 
and  game  law,  and  at  this  time  was  able  to  do  a  limited  amount 
of  collecting. 

This  paper  is  based  on  the  birds  collected  by  R.  C.  McGregor 
and  party,  by  M.  Celestino,  and  by  F.  Rivera  and  me ;  the  speci- 
mens are  now  in  the  Collection  of  Birds  of  the  Bureau  of 
Science.  The  quoted  field  notes  are  from  unpublished  data  of 
R.  C.  McGregor  and  were  secured  in  Puerto  Princesa ;  the  others 
were  taken  by  me. 

GENERAL  ECOLOGY  OP  NORTHWESTERN  PALAWAN 

In  a  previous  paperC?)  I  partly  indicated  the  general  condi- 
tions of  the  rocks  and  caves  in  Bacuit  and  neighboring  islands. 
Close  to  the  rocky  cliflFs,  swifts  and  swallows  are  plentiful,  par- 
ticularly during  early  morning  and  late  afternoon.  It  should 
be  noted,  however,  that  the  locality  has  varying  ecological  con- 
ditions. The  topography  is  generally  rugged.  There  are  large 
areas  of  virgin  forest,  inspite  of  the  fact  that  logging  and  clear- 
ing have  been  going  on  for  many  years.  As  a  result  of  the 
activities  of  man,  there  are  many  second-growth  forests  and 
"kaingins"  ^  adjoining  virgin  forests.  On  the  dark  debris- 
covered  floor  of  the  virgin  forest  may  be  noted  occasional  cleared 
circular  areas,  about  1  meter  in  diameter,  which,  according  to 
the  natives,  are  prepared  by  the  male  Palawan  peacock  pheasant 
during  courtship  (Plate  1).  Scratches  on  the  ground  are  the 
only  indication  of  areas  prepared  by  the  Palawan  peacock 
pheasant.  Whitehead,  according  to  Beebe,(2)  considers  these 
areas  "showing  off"  arenas,  but  Beebe  disagrees  with  Whitehead 
^  Cultivated  areas  on  hillsides. 


104  The  Philippine  Journal  of  Science  im 

and  seems  to  doubt  the  assertion  that  they  were  made  by  the 
peacock  pheasant.  Weird  call  notes  of  imperial  pigeons,  Ducula 
ienea  palawanensis,  may  be  heard  from  the  tops  of  tall  trees, 
where  these  birds  cannot  be  seen  on  account  of  the  thick  foliage. 
In  second  growth  and  in  kaingins  the  jungle  fowl  are  seen  and 
heard  at  any  time  of  the  day,  but  particularly  at  dawn  and  sun- 
down. Many  other  species  of  birds  occur  in  this  type  of  envi- 
ronment. Coconut  groves  characterize  most  of  the  clear  areas 
along  the  shore.  Sunbirds,  flowerpeckers,  and  doves  may  be 
seen  in  these  places.  In  a  number  of  tidal  creeks  and  mangrove 
swamps  along  the  shore,  kingfishers,  shore  birds,  and  occasional 
sunbirds  are  characteristic  bird  life. 

BIRDS  RECENTLY  COLLECTED  FROM  PALAWAN 

MEGAPODIID^ 

UEGAPODIUS  NICOBARIENSIS  CUMINGII  Dillwyn.    Palawan  meffapode. 

One  female,  Manuel  and  Rivera. 

The  specimen  was  obtained  while  crossing  a  path  in  a  thick 
brush.  Natives  of  nearby  islands  informed  me  that  on  many 
islets  in  the  Sulu  Sea  hundreds  of  megapodes  come  in  April, 
May,  June,  and  July  to  lay  their  eggs  and  leave  for  the  main- 
land soon  after  the  eggs  have  been  laid.  The  inhabitants  of 
the  mainland,  who  are  obviously  familiar  with  the  habits  of  this 
bird,  then  come  in  vintas,^  and  after  a  few  days  leave  the  islets 
with  their  vintas  loaded  with  megapode  eggs.  This  report  is 
partly  corroborated  by  G.  Alcasid  who  with  G.  Maceda,  both  of 
the  Bureau  of  Science,  spent  April  and  May,  1938,  in  Palawan. 
According  to  the  former,  they  obtained  a  chick  and  four  eggs 
from  a  mound  in  Stanley  Island,  in  Green  Island  Bay,  May  8. 
They  found  later  that  May  9  more  than  30  eggs  were  obtained 
from  the  same  mound  by  the  moros.  Their  unfamiliarity  with 
the  habits  of  the  bird  and  the  nature  of  the  mound  were  alleged 
to  be  the  causes  of  their  not  getting  all  the  eggs  on  May  8. 

PHASIANID^ 

GALLUS  GALLUS  GALLUS  (Liitn.).    Red  jangle  fowl. 

Two  females,  McGregor;  3  males  and  2  females,  Manual  and 
Rivera. 

Crowing  roosters  were  often  heard  on  the  hills  during  early 
morning.  In  the  afternoon  the  birds  were  seen,  generally  in 
pairs,  feeding  in  clear  areas  along  the  edge  of  second  growth, 

"Small  native  dugouts. 
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and  on  disturbance  immediately  seeking  cover.    The  species 
appears  common  in  many  places  in  Palawan. 

POLYPLECTRON  EMPHANUM  Temm.    Palawan  peacock  pheasant. 

Two  males,  Manuel  Celestino. 

In  a  foregoing  paragraph  was  mentioned  a  cleared  circular 
patch  attributed  to  the  Palawan  peacock  pheasant.  The  natives 
claim  that  this  bird  is  very  seldom  seen  by  man  in  the  forest, 
and  that  nearly  all  birds  caught  were  snared.  The  specimens 
added  to  the  Bureau  of  Science  Collection  of  Birds  in  recent  years 
were  all  trapped,  and  were  kept  in  captivity  for  some  time. 

TURNICID^ 

TURNIX  SUSCrrATOR  FASCIATA  (Temm.).    Philippine  bntton  quail. 

One  male,  Manuel  and  Rivera. 

"Fully  developed  eggs  were  found  in  the  ovary  of  the  females.'' 
Comparing  these  with  specimens  from  Luzon,  McGregor  observed 
the  female  birds  from  Luzon  with  the  black  of  the  fore  breast 
heavier  and  the  chestnut  collar  much  wider.  He  says  "If  these 
characters  and  the  slight  difference  in  size  are  constant,  they 
would  justify  the  recognition  of  T.  haynaldiJ*  Unfortunately 
not  one  of  the  birds  he  collected  is  available,  and  the  lone  male 
bird  we  secured  does  not  show  any  difference  from  the  Luzon 
bird. 

COLUMBID^ 

TRERON  CURVIROSTRA  ERIMACRA  Oberholscr.    Palawan  thick-billed  srreen  pi^reon. 

Nine  males  and  2  females,  McGregor;  1  male,  Manuel  and 
Rivera. 

In  Puerto  Princesa,  McGregor  notes,  "abundant,  in  flocks — 
feeding  in  fruit  trees.  200  to  800  feeding  in  a  tall  balete  {Ficus 
sp.)  in  clearing  near  forest.  When  disturbed,  bunches  of  10-50 
fly  over.  Almost  impossible  to  see  in  the  trees."  In  Bacuit 
small  flocks  of  from  2  to  about  20  birds  were  noted  feeding  in 
fruit  trees,  occasionally  with  one  or  two  imperial  pigeons,  Dvr- 
cula  senea  palawanensis.  They  were  also  seen  feeding  on  grape- 
like berries  growing  on  a  vine.  Columella  sp. 

TRERON  VERNANS  VERNANS   (Linn.).    Pink-necked  green  pigeon. 

Six  males  and  8  females,  Manuel  and  Rivera;  1  male  and  1 
female,  Manuel  Celestino, 

Like  the  thick-billed  green  pigeon,  the  pink-necked  green 
pigeon  was  observed  to  form  small  flocks  in  the  vicinity  of 
Bacuit.  These  birds  were  generally  seen  on  fruit  trees  of 
second-growth  forest  and  on  edges  of  cleared  areas. 
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DUCULA  AENEA  PALAWANENSIS    (Blasius).     Palawan  imperial  pigeon. 

Two  males  and  6  females,  McGregor;  1  male,  Manuel  Celes- 
tino;  2  males,  Manuel  and  Rivera, 

Common,  but  not  abundant  in  northwestern  Palawan.  Notice- 
able only  by  its  weird  note  uttered  from  tall  trees.  McGregor 
notes,  "not  abundant — ^few  seen  at  any  time  in  tall  trees  in 
clearings.     Parties  of  4-8  flying  over." 

STREPTOPELIA  BITORQUATA  DUSSUMIERI  (Temm.).     Island  turtle  dove. 

Two  males  and  1  female,  Manuel  and  Rivera. 

In  the  vicinity  of  Bacuit  this  bird  was  generally  seen  in  pairs 
about  clearings  on  hillside  and  in  coconut  groves.  McGregor 
notes,  "at  times  glides  with  wings  outstretched  and  resembles 
a  cuckoo  or  a  small  hawk." 

STREPTOPELIA  CHINENSIS  PALAWANA  Haehisuka.     Palawan  spotted  dove. 

Three  males  and  2  females,  Manuel  and  Rivera, 
The  general  habits  are  similar  to  those  of  S.  b.  dus^umieri, 
although  this  bird  is  more  often  observed  in  coconut  groves. 

CHALCOPHAPS  INDICA  INDICA  (Linn.).     Emerald  dove. 

One  female,  McGregor, 

In  Puerto  Princesa  McGregor  saw  a  nest  of  this  bird  with 
two  eggs.  In  this  connection  he  notes,  "about  2.5  meters  from 
the  ground  on  horizontal  limb  of  a  small  tree  with  a  tangle  of 
vines  around.  Nest  directly  over  edge  of  water  at  high  tide. 
Very  close  to  town  on  bay  side." 

LARIDi^E 

THALASSEUS  BERGII  CRISTATUS   (Stephens).     Large  erested  tern. 

One  male,  Manuel  Celestino, 

GELOCHELmON  NILOTICA  NILOTICA  <Gmelln).     Gnll-billed  tern. 

One  male,  McGregor, 

CHARADRIID^ 

CRARADRIUS  LESCHENAULTII  Lesson.     Larir©  s»nd  plover. 

One  male,  Manual  and  Rivera, 

SCOLOPACID^ 

ACTITIS  HYPOLEUCOS  (Linn.).     Common  sand  piper. 

Two  males  and  3  females,  Manuel  and  Rivera, 
These  birds  were  feeding  along  the  beach  in  Bacuit. 

NUMENIUS  PH^OPUS  VARIEGATUS    (Scopoli).     Eastern  whimbrel. 

Three  females,  McGregor;  1  female,  Manuel  Celestino. 
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ARDEID^ 

BUTORIDES  STRIATUS  JAVANICUS    (Horsfield).     Javan   green   heron. 

One  male,  Manuel  and  Rivera. 
Rare  in  mangrove  swamps. 

DEMIGRETTA  SACRA  (Gmelin).     Bine-reef  heron. 

One  female,  McGregor, 

A  female  bird  was  taken  by  McGregor's  party  from  Puerto 
Princesa  October  16,  1925. 

GORSACHIUS  MELANOLOPHUS  RUFOLINEATUS  Hachisuka.    Malay  bittern. 

One  male,  McGregor. 

McGregor  records,  "Iris  clear  dull  green  yellow — skin  in  front 
of  eye  lumiere  green,  duller  behind  eye,  greener  on  side  of  ramus 
(bill  light  green).'' 

FALCONID.E 

ACCIPITER  TRIVIRGATUS   TRIVIRGATUS    (Temm.).     Crested  icoshawk. 

Two  males  and  1  female,  McGregor, 

For  some  time  the  identity  of  this  bird  remained  unconfirmed. 
McGregor  notes,  ^'doubtful,  but  perhaps  this  species."  Compar- 
ing these  specimens  with  others  from  other  places  justifies  the 
identification. 

STRIGID^ 

8TRIX  SELOPUTO  WIEPKENI  Blasius.     Palawan  wood  owl. 

One  male,  McGregor, 

NINOX  SCUTULATA  SCUTULATA   (Raffles).     Japanese  hawk  owl. 

Two  males,  McGregor. 

Of  one  specimen  which  he  identified  as  Ninox  japonica,  B.Sc, 
7958,  McGregor  notes 

Similar  to  two  specimens  from  Japan  although  the  upper  parts  are 
darker  gray  in  the  Palawan  skin.  Several  owls  from  other  parts  of  the 
Archipelago  that  I  have  called  Ninox  japonica  seem  to  have  much  more 
white  on  the  underparts  and  the  upper  parts  more  rusty  brown  than  do 
other  specimens.  It  seems  probable  that  the  Palawan  skin  represents  A^. 
japonica  and  that  the  Philippine  specimen  should  be  called  something  else. 

Measurements. — Wing,  225  mm;  t^il,  121;  culmen  from  nos- 
tril, 13 ;  tarsus,  23, 

NINOX  SCUTULATA  BORNEENSIS    (Bonaparte).     Bomean  hawk  owl. 

One  male,  McGregor. 

A  small  owl  which  McGregor  labell€^d  Ninox  scutulata.  In 
general  appearance  it  resembles  N.  s.  scutulata  but  is  smaller. 
In  the  absence  of  material  for  comparison,  the  bird  is  tentatively 
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included  in  the  Bornean  race.  This  and  the  preceding  race,  N.  s. 
japonica,  are  probably  stragglers  to  this  locality.  According  to 
Blasius  (1888),  a  previous  Palawan  record  of  this  race  was  made 
by  Platen. 

Measurements. — ^Wing,  225  mm;  tail,  121;  culmen  from  nos- 
tril, 13 ;  tarsus,  23. 

PSITTACID^ 

PRIONITURUS  DISCURUS  FhATENJE  Blasias.    Blue  racket-tailed  parrakeet. 

Five  males  and  7  females,  McGregor;  1  male,  Manuel  and 
Rivera. 

Many  birds  congregate  on  tops  of  tall  trees  in  cleared  areas 
and  on  hills  in  the  vicinity  of  Bacuit.  They  are  noisy  and  very 
mobile.  McGregor  notes,  "probably  racket  feathers  of  first  year 
have  narrow  webs — new  feathers  on  many  specimens  are  already 
with  bare  shaft  before  far  beyond  the  short  feathers." 

TANYGNATHUS  LUCIONENSIS  LUCIONENSIS    (Linn.).    Philippine  irrcen  parrot. 

One  male,  Manuel  and  Rivera. 

Few  birds  were  noted  in  Bacuit.  A  pair  was  seen  coming 
out  of  a  hole  in  the  trunk  of  a  tall  tree  on  the  hill. 

CORACIID^ 

BURYSTOMUS  ORIENTALIS  ORIENT ALIS  (Linn.).    Broad-billed  roUer. 

Two  males,  Manuel  and  Rivera. 

Not  very  common  in  northwestern  Palawan.  Generally  seen 
on  cleared  areas  near  the  hills. 

ALCEDINID-aE 

CETX  RUFmORSUS  Strickland.    Red-backed  three-toed  kingfisher. 

One  female,  McGregor. 

McGregor  notes,  **In  forest  on  low  branch — sometimes  edge 
of  small  pools  in  forest.  Sits  still  and  takes  flight  readily — 
when  it  flies  away  it  utters  a  faint  note.'' 

RAMPHALCYON  CAPENSIS  GOULDI  Sharpe.     Palawan  stork-billed  kingfisher. 

One  male,  Manuel  and  Rivera. 

Two  birds  were  noted  by  a  river  near  Bancalen.  Uttering 
its  characteristic  harsh  notes  the  bird  is  seen  on  the  wing  moving 
swiftly  from  perch  to  perch. 

ALCEDO  ATTHIS  BENGALENSIS  Gmelin.    Asiatic  kingfisher. 

One  female,  Manuel  and  Rivera. 

Usually  conspicuous  over  a  stream  watching  for  prey. 


69r  I  Manuel:  Birds  from  Palawan  and  Bitsuanga         109 

HALCYON  CHLORIS  COLLARIS  (Scopoli).    Philippine  white-coUared  kinsrfisher. 

One  male,  McGregor;  2  males  and  2  females,  Manuel  and 
Rivera. 

Common  in  mangrove  swamps,  where  it  makes  a  lot  of  noise. 

BUCEROTID^ 

GYMNOLiEMUS  LEMPRIERI  (Sharpe).    Palawan  hornbill. 

Six  males  and  2  females,  McGregor. 

Iris  dark  Brazil  red  bill  chalky  white  distal  lower  part  of  crest  over- 
hung mahogany  red  base  of  lower  mandible  black  skin  around  eye  and 
throat  pallid  methyl  blue,  becoming  dusky  on  chin — legs  and  feet  and  naila 
blackish  brown,  the  legs  slightly  steel  blue. 

CAPRIMULGID^ 

CAPRIMULGUS  MACRURUS  SALVADORI  Sharpe.    Palawan  lon?-tailed  nightjar. 

Three  males  and  1  female,  McGregor;  1  male,  Manuel  and 
Rivera. 

The  peculiar  note  of  this  nightjar,  resembling  the  note  pro- 
duced by  chopping  wood  in  the  forest,  was  often  heard  at  night 
and  at  dawn.  In  Bacuit  the  bird  is  called  patul-tid,  from  its 
note.    McGregor  notes: 

First  seen  near  our  camp  flying  from  mangrove  over  grassy  area  to 
forest.  Could  never  find  them  in  the  mangrove  though  they  seemed  to 
come  from  there.  Easily  killed  for  they  fly  slow,  fairly  straight  and  high 
enough  to  be  seen.  As  they  fell  in  short  grass,  there  was  no  danger  of 
loss. 

Occasionally,  they  flew  too  low  to  be  seen  until  near  at  hand  and  thus 
almost  impossible  to  shoot.  One  evening  I  was  surprised  to  see  one  light 
on  the  grass  within  10  meters  of  me  and  twice  I  saw  one  on  top  of  a 
telephone  pole. 

Seen  only  for  about  a  half  hour  at  late  dusk  on  moonless  evenings. 
Not  heard  to  call.  Three  to  six  usually  went  over  within  sight  of  one 
place. 

MICROPODID^ 

COLLOCALIA  FUCIPHAGA  AMELIS  Oberholger.    Whitehead's  awiftlet. 

One  male  and  1  female,  McGregor. 
McGregor  observes: 

Abundant  near  our  camp,  feeding  over  grass,  clearings,  rice  fields  and 
roads  through  forest.  During  rainy  and  windy  weather  it  flew  very  low 
and  could  be  easily  shot.  On  two  evenings  it  was  abundant — a  band  ol 
50  or  more  feeding  on  flying  termites  as  they  come  from  the  ground.  They 
flew  from  3  meters  to  just  above  the  ground  catching  termites  on  the  wing. 
The  birds  were  so  close  that  they  sometimes  collided  with  each  other  and 
two  dashed  into  me. 
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COLLOCALIA  FRANCICA  GEEMANI  Oustalet.     Gray-mmped  swiftlet. 

One  male,  Manuel  and  Rivera, 

This  swiftlet  was  seen  going  out  and  coming  into  the  caves 
that  are  difficult  of  access.  The  tendency  of  its  flight  is  upward 
from  the  cave  opening  and  it  is  therefore  hard  to  collect.  In 
the  cave  the  bird  produces  a  squeaking  note  as  if  injured. 

COLLOCALIA  ESCULENTA  MARGINATA  Salvador!.     White-bellied  swiftlet. 

Six  males  and  2  females,  Manuel  and  Rivera, 

Very  common  in  Bacuit.  Builds  nest  in  caves  not  far  from 
human  habitations.  Nest  is  made  of  moss  with  very  little  gela- 
tinous substance.  During  early  morning  and  in  late  afternoon 
hundreds  of  birds  were  seen  feeding.  They  flew  not  far  from 
the  ground,  and  swooped  on  small  winged  insects. 

CUCULID.gE 

SUENICULUS  LUGUBRIS  MINIMUS  S.  Baker.     Glossy  drongo  cackoo. 

One  male  and  1  female,  McGregor, 

HIEROCOCCYX  SPARVERIOIDES  SPARVERIOIDES    (Vigors).     Large  hawk  cuckoo. 

One  male  and  1  female,  McGregor. 

CACOMANTIS  MERULINUS  MERULINUS   (ScopoH).     Brain-fever  bird. 

Two  females,  McGregor, 

They  are  smaller  than  the  C.  meruliyius  merulinus  previously 
collected,  but  McGregor  considered  the  size  due  to  inmaturity. 
Measurements. — Wing,  95  and  97  mm. 

E0DYNAMYS  SCOLOPACEA  PARAGUENA  Hachisuka.     Palawan  koel. 

One  male,  Manuel  and  Rivera, 

Not  very  common  in  the  vicinity  of  Bacuit.  Occasionally 
heard  in  second  growth,  very  early  in  the  morning. 

CENTROPUS   SINENSIS  BUBUTUS   Horsfield.     Common    coucal. 

One  male,  McGregor, 

McGregor  notes,  "seen  once  or  twice  at  edge  of  forest — ^seems 
to  be  rare.'' 

DRYOCOCCYX  HARRINGTONI  Sliarpe.       Harrington's  cuckoo. 

Three  males  and  8  females,  McGregor;  4  males,  Manual  and 
Rivera, 

Our  birds  were  shot  in  brush  patches  on  the  slope  of  a  hill 
near  Bacuit.  McGregor  notes,  "bill  emerald  green,  base  of 
lower  mandible  blackish — skin  in  front  of  and  around  eye  nopal 
red,  legs  and  feet  dull  steel  green — nails  black.  Seen  in  forest, 
often  at  considerable  elevation  in  trees.     Rather  shy." 
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PICID^ 

DINOPIUM  JAVANKNSE  EVERETT!   (Twceddaie).     Palawan  three-toed   woodpecker. 

Five  males,  McGregor;  2  males  and  2  females,  Mamuel  and 
Rivera, 

McGregor  notes,  "iris  brown,  tail  blackish,  lower  mandible 
gray  near  base,  legs  and  feet  dirty  courage  green/'  I  noted 
the  birds  on  dead  stubs  on  the  hill. 

CHRYSOCOLAPTES    LUCIDUS    ERYTHROCEPHALUS    Sharpe.     Red-faced   golden    flicker. 

One  male  and  1  female,  McGregor;  1  female,  Manuel  and 
Rivera. 

The  following  were  noted  by  McGregor,  **iris  carmine,  bill 
bright  chalcedony  yellow ;  legs  and  feet  dirty ;  bill  green."  Like 
the  three-toed  woodpecker,  this  flicker  was  noted  on  dead  stubs 
out  of  town. 

MCLLERIPICUS    PULVERUF.ENTUS    PULVERULENTUS     (Temm.).     Great    slaty    wood- 
pecker. 

One  male  and  1  female,  McGregor, 

THRIPONAX  JAVENSIS  HARGITTI  Sharpe.     Palawan   black   woodpecker. 

Two  males  and  1  female,  McGregor, 

VYYTVDM 

PITTA  SORDID  A  SORDIDA  (P.  L.  S.  Muller).     Black-headed  pitta. 

One  male  and  3  females,  Manuel  and  Rivera, 
AlmOvSt  invariably  heard   calling  on   branches   close   to  the 
ground. 

MUSCICAPID^ 

HEMICHELIDON  GRISEISTICTA  GRISEISTICTA  Swinhoe.     Common  gray-spotted  flycatcher. 

One  male  and  1  female,  McGregor;  3  males,  Manual  and 
Rivera. 

The  bird  was  always  observed  perched  singly  on  a  branch  of 
a  tall  tree. 

CYORNIS  LEMPRIERI  Sharpe.     Palawan  blue  flycatcher. 

Three  males  and  3  females,  McGregor;  3  females,  Manuel  and 
Rivera. 

Obtained  both  on  the  branch  of  a  tree  with  scanty  leaves  in 
a  newly  cleared  area,  and  in  the  thickets  close  to  the  ground, 

CYORNIS  PLATENS    (Blasius).     Platen's  flycatcher. 

Two  males  and  1  female,  McGregor. 

McGregor  notes,  "bill  black,  legs,  feet  and  nails  gull  gray.'' 
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HTPOTHTMIS  AZUREA  AZUREA  Boddaert.    Black-naped  flycatcher. 

Three  males,  McGregor;  1  male  and  2  females,  Manuel  and 
Rivera. 
This  cheerful  bird  obviously  prefers  the  underbrush. 

RHIPIDURA  JAVANICA  NIGRITORQUIS  Visors.    Black  and  whitt  fantail. 

One  male,  McGregor. 

XEOCEPHUS  CYANESCENS  Sharpe.    Larsre  blue  flycatcher.      * 

Two  males  and  2  females,  McGregor;  1  male  and  1  female, 
Manuel  and  Rivera. 

McGregor  records,  **in  second  growth  thicket — ^seems  to  be 
very  shy," 

CULICICAPA  HELIANTHEA  PANATENSIS  (Sharpe).    Philippine  yellow  flycatcher. 

One  female,  McGregor;  1  male,  Manuel  and  Rivera. 
CAMPOPHAGID^ 

CORACINA  STRIATA  DIFFICILIS  (Hartert).    Palawan  cuckoo-shrike. 

One  male  and  2  females,  Manuel  and  Rivera. 

PBRICROCOTUS  IGNEUS  BIyth.    Fiery  minivet. 

One  male,  McGregor. 

PYCNONOTID^ 

iBGITHINA  TIPHIA  AEQUANIMIS  Banffs.    Palawan  dwarf  balbnl. 

Five  males  and  1  female,  McGregor;  1  male  and  1  female, 
Manuel  Celestino;  4  males  and  5  females,  Manuel  and  Rivera. 

Gregarious  to  some  extent.  Common  in  shrubs  in  the  vicinity 
of  Bacuit. 

CHLOROPSIS  PALAWANENSIS  (Sharpe).    Palawan  leafbird. 

Nine  males  and  7  females,  McGregor;  7  males  and  5  females, 
Manuel  and  Rivera;  1  male  and  1  female,  Manuel  Celestino. 
Abundant  in  shrubs  near  Bacuit. 

IRENA  PUELLA  TWEEDDALII  Sharpe.    Palawan  fairy  bluebird. 

Nine  males  and  6  females,  McGregor;  1  male,  Manuel  and 
Rivera. 

McGregor  notes,  "Male  and  female  strikingly  different  in 
colors." 

BRACHYPODIUS  ATRICEPS  ATRICEPS   (Temm.).    Black-headed  balbul. 

Fourteen  males  and  8  females,  McGregor;  1  male,  Manuel  Ce- 
lestino; 3  males  and  1  female,  Manuel  and  Rivera. 

CRINIGER  FLAVEOLUS  FRATER  Sharpe.    Gray-throated  hairy  bulbnl. 

Four  males  and  2  females,  McGregor;  1  female,  Manuel  and 
Rivera. 


69,  ]  Manuel:  Birds  from  Palawan  and  Bvsuanga  113 

CRINIGER  FINSCHII  PALAWANENSIS  Tweeddale.     Palawan  hairy  bulbul. 

Two  males,  McGregor;  2  males  and  2  females,  Manuel  and 
Rivera. 

"Iris  chalcedony  yellow,  bill  chaetura  drab  above,  lower  man- 
dible light  neutral  gray,  legs  and  nails  wood  brown  to  bufFy 
brown." 

PYCNONOTUS  PLUMOSUS  CINEREIFRONS  (Tweeddale).     Ashy-fronted  bulbul. 

One  male  and  3  females,  McGregor;  6  males  and  3  females, 
Manuel  and  Rivera, 

Habits  and  call  note  similar  to  those  of  P.  goiavier.  Com- 
moner near  town  than  in  country.  Scarcely  seen  in  forest.  Iris 
dark  brown. 

TIMALIIDiE 

MALACOCINCLA  RUFIFRONS  (Tweeddale).     Rufous-headed  babbler. 

Three  males,  McGregor. 

PTILOCICHLA  FALCATA  Sharpe.     Palawan  ground  babbler. 

One  male,  McGregor. 

▲NUROPSIS  CINEREICEPS  (Tweeddale).     Ashy-headed  wood  babbler. 

One  male  and  2  females,  McGregor. 

"Iris  claret  brown.  On  the  ground  in  underbrush.  Very 
quick  and  somewhat  shy." 

MIXORNIS  FLAVICOLLIS  WOODI  Sharpc,     Palawan  tit  babbler. 

Two  males  and  2  females,  McGregor;  1  male  and  4  females, 
Manuel  and  Rivera. 

"Iris  Isabella  color— lower  mandible  light  Payne's  gray — ^upper 
mandible  dark  Payne's  gray,  almost  black  on  culmen— legs,  feet 
and  nails  light  yellowish  olive.  Single  bird  usually  in  low 
growth.*' 

TURDID^ 

MONTICOLA  SOLITARIA  PHILIPPENSIS   (P.  L.  S.  MUUer).     Eastern  rock  thrush. 

Two  females,  Manuel  and  Rivera. 
Found  singly  on  rock  along  shore. 

SYLVIID^ 

KITTACINCLA  NIGRA  (Sharpe).     Palawan  black  shama. 

Fifteen  males  and  4  females,  McGregor;  5  males  and  1  female, 
Manuel  and  Rivera. 

"This  species  acts  more  like  Copsychus  than  like  K.  luzoniensis 
and  other  Philippine  shamas.  The  Palawan  bird  is  seen  in 
hedges  and  2nd  growth  thickets  near  town  and  is  not  quick  to 
take  alarm." 

25825 8 
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ORTHOTOMUS  RUFICEPS  NUNTIUS  Banrt.     Palawan  tailorbird. 

Five  males  and  2  females,  McGregor;  5  males  and  3  females, 
Manuel  and  Rivera, 

"Fairly  common  in  thickets  near  settlement/'  Like  other 
tailorbirds,  it  has  several  call  notes. 

PHYLLOSCOPUS  BOREALIS  BOREALIS  (Blasius).     Northern  willow  warbler. 

Two  males,  McGregor, 

ARTAMID^ 

▲RTAMUS    LEUCORYNCHUS    LEUCORYNCHUS    (Linn.).     White-bellied    swallow   shrike. 

One  male  and  2  females,  Manuel  and  Rivera, 
Common  near  settlements  and  on  hills,  conspicuously  perched 
on  clear  branches. 

LANIID^ 

LANIUS  CRISTATUS  LUCIONENSIS  Linn.    Philippine  red-tailed  shrike. 

Two  males,  McGregor;  1  male  and  1  female,  Manuel  and 
Rivera. 

Rare  in  Bacuit  during  the  latter  part  of  April. 

PACHYCEPHALA  WHITEHEADI  (Sharpe).    Palawan  thickhead. 

One  male  and  1  female,  McGregor. 

PARID^ 

PARUS  AMABILIS  Sharpe.     Palawan  tit. 

Three  males  and  4  females,  McGregor;  1  male  and  1  female, 
Manuel  and  Rivera. 

SITTID^ 

CALLISITTA  FRONTALIS  PALAWANA   (Hartert).     Palawan  nuthatch. 

One  female,  McGregor;  2  males  and  2  females,  Manuel  and 
Rivera;  1  male,  Manuel  Celestino. 

"Bill  scarlet,  tip  of  upper  mandible  dusky — iris  clear  yellowish 
green,  skin  around  eye  yellowish  oil  green — legs  dark  liver 
brown — ^nails  blackish  brown." 

DIC^ID^ 

DICiEUM  SANGUINOLENTUM  PYGM^UM  (Kittlita).     Pyirmy  flowerpecker. 

Two  males  and  1  female,  McGregor. 

PRIONOCHILUS  JOHANNA  Sharpe.       Palawan  flowerpecker. 

Twenty-five  males  and  12  females,  McGregor;  2  males  and 
1  female,  Mamiel  and  Rivera. 
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PIPRISOMA  AFFINIS    (Zimmer).     Palawan   rusty  fiowerpecker. 

Four  males,  McGregor, 

The  specimens  were  compared  with  those  from  Luzon,  and  a 
difference  was  noted  particularly  in  the  color  of  the  upper  parts. 
Zimmer(20)  first  described  this  bird  as  Acmonorhynchiis  affinis, 
which  Riley(i2)  apparently  overlooked  when  he  described  Pipri- 
soma  diversum, 

NECTARINIID^ 

CHALCOSTETHA  CHALCOSTETHA   (Jardine).     Copper-breasted  sunbird. 

Four  males  and  1  female,  McGregor;  1  male,  Manuel  Celestino; 
7  males  and  1  female,  Manuel  and  Rivera. 

"Abundant  in  mangroves — feet  black,  soles  light  orange  yel- 
low." 

.^ETHOPYGA  SHELLEYI  Sharpe.     Shelley's  sunbird. 

Two  males,  McGregor;  1  male,  Manuel  Celestino;  6  males, 
Manuel  and  Rivera, 

Observed  occasionally  in  thickets  where  a  few  pairs  may  be 
noted  leaping  from  twig  to  twig. 

LEPTOCOMA  BRAZILIANA  SPERATA   (Linn.).     Red-breasted  sunbird. 

Two  males,  McGregor;  1  male,  Manuel  Celestino. 

LEPTOCOMA  JUGULARIS   AURORA    (Tweeddale).     Orange-breasted  sunbird. 

Fourteen  males,  McGregor;  1  male  and  1  female,  Manuel  Ce- 
lestino, 

Common  on  coconut  trees.  A  pair  was  observed  in  Bancalen 
building  a  nest  inside  a  house  situated  in  a  coconut  grove. 

ANTHREPTES   MALACCENSIS   PARAGUAE   Riley,     Palawan   brown-throated  sunbird. 

Twenty-one  males  and  7  females,  McGregor;  1  male,  Manuel 
Celestino;  2  males,  Manuel  and  Rivera. 

ARACHNOTHERA  LONGIROSTRA  DILUTIOR  Sharpe.     Pale  spider  hunter. 

Four  males  and  1  female,  McGregor;  3  males  and  1  female, 
Manuel  Celestino. 

"Feeding  on  flowers  of  papaya.  A.  Celestino  says  it  feeds  on 
banana  flowers.'' 

MOTACILLID^. 

MOTACILLA  OCULARIS  Swinhoe.     Streak-eyed  wagtail. 

One  female,  Manuel  Celestino. 

MOTACILLA  MELANOPE  Pallas.     Gray  wagtail. 

Two  males,  McGregor;  1  female,  Manuel  and  Rivera. 
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MOTACHiLA  FLAVA  SIMILLANA  Hartert.     Siberian  yellow  wagrtail. 

One  male  and  1  female,  McGregor. 

PLOCEID^ 

UROLONCHA  LEUCOGASTRA  EVERETTI  (Tweed.).     Everett's  weaver. 

One  male,  Manuel  and  Rivera, 

ORIOLID^ 

ORIOLUS  CHINENSIS  CHINENSIS  Linn.     PhUippine  oriole. 

Three  males  and  2  females,  Manuel  and  Rivera. 
Apparently  not  as  abundant  in  Palawan  as  in  Luzon. 

OKiOLUS  X.4NTH0N0TLJS  PERSLASUS  Bangs.     Palawan  black-headed  oriole. 

Four  males  and  3  females,  McGregor. 

"Very  distinct  from  other  Philippine  forest  orioles — much 
commoner  and  bolder/' 

DICRURID^ 

DICRURUS   HOTTENTOTTUS    PALAWANENSIS   Tweeddale.     Palawan   drcago. 

Five  males  and  8  females,  McGregor;  3  males  and  3  females, 
Manuel  and  Rivera;  1  male,  Manuel  Celestino. 
Fairly  common  in  second  growth. 

DICRURUS  LEUCOPH.®US  PALAWANENSIS   (Whitehead).     Palawan  drongo. 

One  male  and  1  female,  McGregor;  2  males  and  2  females, 
Manuel  Celestino;  1  male  and  2  females,  Manuel  and  Rivera. 

STURNID^ 

STURNIA  PHILIPPENSIS  (Forster).    Violet-backed  starling. 

One  male  and  1  female,  Manuel  and  Rivera. 

APLONIS  PANAYENSIS  PANAYENSIS  (Scopoli).     PhUippine  ^los«y  stariiiiff. 

Two  males  and  1  female,  McGregor;  4  males  and  2  females, 
Manuel  and  Rivera. 
Small  flocks  were  common  on  trees  near  cleared  areas. 

6RACULA  JAVANA  PALAWANENSIS  (Sharpe).     Pahuvan  wattled  myna. 

Two  males  and  2  females,  McGregor;  1  male  and  1  female, 
Manuel  and  Rivera. 

Feeding  on  fruits.  Not  very  common.  Generally  in  pairs, 
occasionally  forming  small  flocks. 

CORVID^ 

CORVUS  ENCA  PUSILLUS  Tweeddale.    Little  crow. 

One  male  McGregor;  2  males  and  2  females,  Manuel  and 
Rivera. 
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Common  on  hills,  from  where  its  caw-caw-like  call  may  be 
heard  at  a  distance  below. 

RESUMl^  OF  THE   KNOWN   BIRDS  OP  PALAWAN 

The  above  list  includes  94  forms,  recently  collected  from  Pa- 
lawan Island  and  now  in  the  collection  of  birds  of  the  Philippine 
Bureau  of  Science.  This  collection  includes  the  70  forms  col- 
lected by  R.  C.  McGregor  and  party  in  Puerto  Princesa  in  1925 ; 
18  forms  collected  by  Manuel  Celestino  in  Taytay  in  1934;  and 
59  forms  collected  by  Francisco  S.  Rivera  and  me  in  Bacuit 
and  vicinity  in  1936.  Gelochelidon  nUotica  nilotica,  Ninox 
scutulata  scutulata,  Collocalia  francica  germani,  Collocdlia  escu- 
lenta  viarginxita,  and  Piprisoma  aeruginosum  represent  addi- 
tional records  for  this  island.  With  Pitta  persola  Brodkorb  and 
Piprisoma  affinis  (Zimmer)  held  valid,  there  will  have  been 
recorded  from  Palawan  197  forms. 

BIRDS  RECENTLY  COLLECTED  FROM  BUSUANGA 

Busuanga  is  the  largest  island  in  the  Calamianes  group.  It 
is  situated  northeast  of  Palawan  to  which  it  is  zoogeographically 
allied.  In  addition  to  what  Worcester  and  Bourns(i9)  had 
mentioned  about  this  island,  Manuel  Celestino,  who  collected  the 
birds  reported  below,  notes  that  Busuanga  is  topographically 
rugged.  In  the  immediate  vicinity  of  Coron,  where  M.  Celes- 
tino did  a  little  collecting  at  intervals  while  enforcing  the  fish 
and  game  laws,  there  are  many  cleared  areas  near  hillsides. 
Towards  the  interior  and  not  far  from  Coron  are  high  moun- 
tains. Bamboo  thickets  are  common  on  the  hills  and  on  the 
plain.  Due  to  the  very  limited  time  devoted  to  actual  collecting, 
only  the  22  forms  of  birds  listed  below  were  obtained. 

MACROPYGIA  PHASIANELLA  TENUIROSTRIS  Bonaparte.     Slender-billed  cnckoo  dore. 

One  male. 

STREPTOPELLA  CHINENSIS  PALAWANA  Hachisuka.     Palawan  spotted  dove. 

One  male  and  1  female. 

NYCTICORAX  NYCTICORAX  NYCTICORAX   (Linn.).     Common  night  heron. 

One  male. 

PALCO  TINNUNCULUS  DORRIESI  (Swann).     Kestrel. 

One  female. 

STRIX  SELOPUTO  WIEPKENI   (Blasius).     Palawan  wood  owl. 

One  male  and  1  female. 
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PRIONITURUS  DISCURU8  PL.ATENM    (Blasius).     Palawan   racket-tailed  parrakeet. 

One  male  and  6  females. 

TANYGNATHUS  LUCIONENSIS  LUCIONENSIS    (Linn.).     Philippine  j?reen  parrot. 

Two  males  and  3  females. 

CEYX  RUFIDORSUS  Strickland.     Red-backed  three-toed   kingij'^her. 

Three  males. 

GYMNOLJEMUS  LEMPRIERl    (Sharpe).     Palawan   hornbiii. 

One  female. 

DRYOCOCCYX  HARRINGTONI  Sharpe.     Harringrton's  cuckoo. 

One  male. 

DINOPIUM     JAVANENSE     EVEKETTI     (Tweeddsle).     Palawan     goJden-backed     three-toed 
woodpecker. 

Two  males  and  1  female. 

HEMICHELIDON  GRISEISTICTA  GRISEISTICTA  Swinhoe.     Gray-spotted  flycatcher. 

One  female. 

CHLOROPSIS  PALAWANENSIS  (Sharpe).     Palawan  leafbird. 

Two  males  and  3  females. 

ORTHOTOMUS  RUFICEPS  NUNTIUS  Bangs.     Rnfous-headed  tailorbird. 

One  male. 

PRIONOCHILUS  JOHANN-^  Sharpe.     Palawan  flow«rpeck«r. 

One  male  and  1  female. 

JBTHOPYGA  SHELLEYI  Sharpe.     Shelley's  sunbird. 

One  male. 

LEPTOCOMA  JUGULARIS  AURORA  (Twecddale).     Orangre-breasted  snnbird. 

Two  males. 

ANTHUS  RICHARDI  LUGUBRIS  Walden.     Indian  pipit. 

Two  females. 

ORIOLUS  CHINENSIS  CHINENSIS  Linn.     Philippine  oriole. 

Two  females. 

DICRURUS  HOTTENTOTTUS  CUYENSIS  McGregor.     Cuyo  dron^o. 

Two  males  and  1  female. 

DICRURUS  LEUCOPHi^US  PALAWANENSIS   (Whitehead).     Palawan  gray  dronaro. 

Two  females. 

GRACULA  JAVANA  PALAWANENSIS    (Sharpe).     Palawan  wattled  myna. 

One  female. 
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RESUME  OF  THE  KNOWN  BIRDS  OP  BUSUANGA 

The  above  list  contains  22  forms  of  birds  obtained  from  Bu- 
suanga Island  by  Manuel  Celestino.  If  the  80  forms  recorded 
by  Worcester  and  Bourns(i9,p.569)  were  all  taken  from  this 
island,  4  forms  are  recorded  for  the  first  time  from  Busuanga. 
The  new  records  for  this  locality  are  Macropygia  phasianelUi 
tenuirostris,  Nycticorax  nycticorax  nycticorax,  Falco  tinnunculus 
dorriesi,  and  Strix  seloputo  tviepkeni.  These  birds  have  been 
recorded  both  in  Luzon  and  in  Palawan,  except  N,  n.  nycticorax 
which  has  not  been  reported  from  Palawan.  Further  collecting 
in  Busuanga  will  doubtless  yield  additional  forms  heretofore 
unrecorded. 
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Plate  1 

A  patch  in  deep  forest  supposedly  cleared  by  the  Palawan  peacock  pheasant. 
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PLATE   1.     A  patch   in  deep  forest  supposedly  cleared   by  the 
Palawan    peacock    pheasant. 


BOOKS 

Books  reviewed  here  have  been  selected  from  books  received 
by  the  Philippine  Journal  of  Science  from  time  to  time  and  ac- 
knowledged in  this  section. 

REVIEWS 

The  Pharceutical  Pocket  Book.  Published  by  Direction  of  the  Council  of 
the  Pharmaceutical  Society  of  Great  Britain.  London,  The  Pharma- 
ceutical Press,  1938.     13th  ed.     370  pp.     Price,  5s. 

This  small  volume  consisting  of  370  pages  contains  varied 
information  that  has  surpassed  the  original  intent  of  those  re- 
sponsible for  the  publication  of  the  first  edition  which  appeared 
in  1906  under  the  title  of  Pharmacy  Students'  Pocket  Note-Book, 
1906,  because  the  volume  is  now  rich  in  data  that  are  useful 
not  only  to  students  of  pharmacy  but  to  practitioners  as  well. 

The  contents  of  previous  editions  were  brought  up  to  date  and 
rearranged.  The  section  on  ''Science  and  Art  of  Dispensing'* 
which  gives  useful  hints  in  compounding  and  dispensing  medi- 
cines has  been  substantially  rewritten  and  enlarged.  A  new 
section  dealing  with  the  new  Poisons  Law  in  Great  Britain 
"gives  a  general  outline  of  the  principal  provisions  of  the  Phax- 
macy  and  Poisons  Act,  1933,  and  the  Poison  Rules,  1935,  as 
amended  by  the  Poisons  (Amendment)  Rules,  1937,  in  so  far  as 
they  affect  the  Pharmacists.'' — P.  V. 

Child  Care  and  Training.  By  Marion  L.  Faegre  and  John  E.  Anderson. 
Minneapolis,  The  University  of  Minnesota  Press,  cl937.  4th  ed.  rev. 
327  pp.,  illus.     Price,  $2.50. 

There  is  a  saying  that  theorizing  about  bringing  up  children 
is  of  no  use,  because  by  the  time  you  begin  to  study  the  results 
of  your  theories,  the  children  have  grown  up  and  new  theories 
have  sprung  into  existence.  The  trouble  lies,  of  course,  in  the 
fact  that  you  can  have  only  one  set  of  children  on  which  you 
can  set  your  ideas  to  work;  for  even  if  you  live  to  see  your 
children's  children,  you  would  not  have  a  hand  in  bringing  up 
the  new  generation.  Not  a  welcome  hand,  because  human  nature 
being  what  it  is,  your  grown  children  will  have  their  own  ideas 
about  bringing  up  their  own  offspring. 
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What  you  need,  apparently,  is  about  five  centuries  in  which 
to  work  out  different  experiments  in  order  to  find  the  best 
way  of  rearing  babies,  but  at  the  end  of  five  centuries,  where 
are  you? 

Child  Care  and  Training,  by  Faegre  and  Anderson,  solves  the 
problem.  It  incorporates  for  you  what  your  five  centuries  can 
give  you,  all  the  best  methods,  past  and  present,  for  the  care  of 
children.  All  that  is  sane  and  sound — no  fads  and  nonsensical 
novelties — about  rearing  children  to  health  and  happiness  is  put 
forth  in  understandable  excellent  style.  The  general  reader  may 
look  into  the  book  and  gain  some  grains  of  truth,  the  parent 
may  find  guidance  for  his  child — a  problem  child,  or  himself — a 
problem  parent.  And  for  parents-to-be,  the  book  is  a  handy, 
practical  reference  to  what  lies  before  them. 

Exceptionally  well-organized,  the  chapters  cover  every  phase 
of  growing  childhood,  beginning  with  birth,  and  logically  ending 
with  the  child  as  a  grown  unit  of  the  family,  having  grown  up 
physically,  emotionally,  mentally,  and  socially. 

Written  without  brilliancy,  but  with  clearness  and  ease,  with- 
out too  many  technicalities  but  with  a  fine  sense  of  childhood 
psychology.  Child  Care  and  Training  is  one  of  the  really  fine, 
useful  books  a  person  may  own. — F.  H.  R. 

The  Treatment  of  Malaria;  Study  of  Synthetic  Drugs,  as  compared  with 
Quinine,  in  the  Therapeutics  and  Prophylaxis  of  Malaria.  Fourth 
General  Report  of  the  Malaria  Commission,  and  Appendices.  Geneva. 
League  of  Nations  Health  Organization.     1937.     558  pp.     Price,  $0.65. 

Based  upon  experiments  conducted  in  Algeria,  Italy,  the  Malay 
States,  Roumania,  and  the  Union  of  Soviet  Socialist  Republics, 
the  Fourth  Report,  one  would  expect,  ought  to  receive  a  warmer 
reception  than  what  was  accorded  to  its  predecessor,  "Thera- 
peutics of  Malaria,"  issued  by  the  Commission  in  1933.  Involv- 
ing a  method  exactly  alike  in  all  cases,  but  applied  under  dif- 
ferent climates,  species  of  insect  vectors,  strains  of  malaria 
parasites,  human  race,  social  grades,  standards  of  living,  and 
other  factors,  the  experiments  upon  which  the  Fourth  Report 
is  based  evidently  attempted  to  eliminate  the  main  objections 
raised  against  the  1933  report.  It  has  been  alleged,  among 
others,  that  the  Third  Report  arrived  at  ".  .  .  too  many  general 
conclusions  on  the  basis  of  results  obtained  in  laboratory  cases.'' 

After  a  critical  analysis  of  the  results  manifested  by  quinine, 
atebrin,  plasmoquine,  and  various  combinations  of  these  drugs 
on  trophozoites,  gametocytes,  acute  clinical  symptoms,  frequency 
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of  relapses,  splenomegaly,  and  the  general  health  of  the  patient, 
the  Commission  gives  some  practical  suggestions  for  malaria 
treatment  and  prophylaxis.  It  believes  that  for  ordinary  infec- 
tion of  benign  tertian,  quinine  is  just  as  efficacious  as  atebrin, 
and  that  plasmoquine  administered  either  with,  or  after,  quinine 
or  atebrin  does  not  have  any  appreciable  effect  on  the  attack, 
although  the  frequency  of  subsequent  relapses  seems  to  be  re 
duced.  For  malignant  tertian  infection,  however,  plasmoquine 
given  together  with  quinine,  or  after  atebrin,  not  only  reduces 
relapses  but  has  also  a  decided  effect  on  the  gametocytes.  Col- 
lective treatment  in  the  field  with  quinine  or  atebrin  may,  like- 
wise, be  advantageously  accompanied  or  followed  by  plasmoquine 
so  as  to  lessen  relapses  and  reduce  the  number  of  gametocytes. 
Quinine,  administered  for  collective  treatment  in  daily  doses  of 
1  to  1.30  g  (for  adults)  for  five  to  seven  days  or  more,  is  similar 
in  effect  to  atebrin  given  in  daily  doses  of  0.30  g  for  five  to  seven 
days.  For  mass  drug  prophylaxis  quinine  in  daily  doses  of  0.40 
g,  administered  during  the  season  of  transmission,  is  claimed 
superior  to  a  daily  dose  of  0.05  g  of  atebrin.  Quinine,  moreover, 
has  the  advantage  of  being  cheaper,  while  its  almost  complete 
harmlessness  allows  it  to  be  administered  by  subordinate  per- 
sonnel. Atebrin  and  plasmoquine,  on  the  other  hand,  should  be 
given  under  direct  medical  supervision.  Their  drawbacks,  fur- 
thermore, are  the  production  of  yellow  coloration  on  the  skin 
by  atebrin,  and  the  toxicity  of  plasmoquine;  if  administered 
simultaneously  the  toxicity  of  each  of  these  drugs  appears  to 
become  aggravated. 

The  Commission  still  holds  the  opinion  that  up  to  the  present 
no  drug  is  yet  known  which  can  be  safely  and  effectively  used 
as  a  sporozoiticidal  prophylaxis  against  malaria.  Likewise,  it 
believes  that  the  eradication  of  malaria  from  a  locality  by 
curative  and  prophylactic  treatment  is  impossible,  since  these 
methods  cannot  suppress  the  parasites  in  all  carriers,  although 
they  may  greatly  diminish  the  morbidity. 

— Section  op  Malaria  Control,  Bureau  op  Health. 

Diseases  and  Surgery  of  the  Dog;  Alphabetically  arranged.  By  Raymond 
J.  Garbutt.  New  York,  Orange  Judd  Publishing  Company,  Inc.  1938. 
332  pp.     Price,  $3.50. 

This  book  is  a  valuable  treatise,  embracing  practically  all  the 
diseases  and  surgical  conditions  with  which  the  canine  family 
is  afflicted.  Written  by  one  of  the  leading  veterinarians  of 
America  who  counts  with  a  long  experience  and  an  extensive 
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practice  in  the  large  hospital  of  the  American  Society  for  the 
Prevention  of  Cruelty  to  Animals,  this  book  will  be  highly  infor- 
mative to  the  veterinary  practitioner,  especially  the  discussion 
on  the  treatment  and  management  of  canine  fractures.  The 
chapter  on  canine  feeding  will  be  of  special  interest  to  the  ken- 
nel breeder.  The  book  is  profusely  illustrated,  and  where  tech- 
nical terms  are  used  they  are  well  explained  in  a  language 
easily  understood  by  the  novice. 

Like  any  other  book  in  first  edition,  this  book  is  not  free  from 
error.  The  latter,  however,  are  not  very  grave,  and,  by  and 
large,  do  not  diminish  the  value  of  the  text. 

This  book  will  be  a  valuable  addition  to  the  library  of  anyone 
interested  in  the  study  of  kennels. — P.  G.  R. 

The  Construction  of  Vulcanite  Applicators  for  Applying  Radium  to  Lesions 
of  the  Buccal  Cavity,  Lips,  Orbit  and  Antrum.  By  Desmond  Greer 
Walker.  Foreword  by  W.  Warwick  James.  London,  Published  for  the 
Middlesex  Hospital  Press  by  John  Murray,  1938.  61  pp.,  illus.  Price, 
6s. 

The  author  described  with  ample  illustrations  a  new  method 
of  constructing  a  vulcanite  applicator  for  applying  radium  to 
tumors  found  in  the  oral  cavity,  lips,  orbit,  and  antrum.  It  is 
claimed  that  this  applicator  not  only  facilitates  the  proper  dis- 
tribution of  radium  irradiation  during  treatment,  but  also  pro- 
tects the  neighboring  tissues  from  the  harmful  secondary  irra- 
diation. In  other  words,  this  vulcanite  applicator  not  only  serves 
as  an  appliance  to  carry  the  radium  needles  to  the  desired 
location  but  also  acts  as  a  filter  to  the  undesirable  soft  rays. 
Ingenious  devices  for  the  retention  of  the  applicator  during 
treatment,  with  maximum  efficiency  and  comfort  to  the  patient, 
are  also  included  in  the  description.  The  vulcanite  applicator 
can  easily  be  constructed  in  a  dental  laboratory  in  collaboration 
with  the  physician  dealing  with  radium  therapy.  This  book  is 
a  very  handy  reference  for  dentists  and  radium  therapists. 

—V.  G.  V. 

Punishment;  its  Origin,  Purpose  and  Psychology.  By  Hans  Von  Hentig. 
London,  William  Hodge  and  Company,  Ltd.,  1937.  239  pp.  Price, 
12s  6d. 

Few  books  have  been  written  on  the  subject  of  punishment, 
and  this  one  by  the  world-famous  German  criminologist,  Hans 
von  Hentig,  is  easily  the  most  interesting.  Originally  written 
in  German,  it  was  translated  into  English  for  the  English- 
speaking  world. 


^®'  ^  Books  127 

In  simple  language  and  delightful  style  the  author  presents 
the  origin,  purpose,  and  psychology  of  punishment.  With  char- 
acteristic German  thoroughness  he  discusses  in  five  chapters 
the  scope  and  limits,  evolution,  mental  classification,  means,  and 
finally  the  development  and  future  of  punishment. 

*Tunishment,"  the  author  defines,  '*is  organized  hurt,  an  im- 
pairment of  life  organized  in  the  form  of  laws,  which  society 
consciously  uses  to  train  humanity  to  avoid  certain  possible 
courses  of  action  potentially  injurious  or  hostile  to  itself/' 

Especially  interesting  is  the  chapter  on  the  evolution  of  punish- 
ment, where  the  author  takes  us  through  the  difiterent  forms 
and  origins  of  punishment.  The  various  means  of  punishment 
are  also  discussed,  and  of  these  probably  the  one  that  should 
attract  the  reader's  attention  most  is  the  sterilization  and  cas- 
tration of  criminals.  This  means  should  be  of  especial  interest 
to  penologists  and  criminologists,  in  view  of  practices  recently 
introduced  in  Germany  and  in  some  States  in  America,  wherein 
castration  and  sterilization  are  mandatory  for  persistent  of- 
fenders against  morality. 

Is  castration  abstractly  a  preventive  measure  or  a  punishment? 
The  author  answers  with  the  rather  cryptic  remark,  *'The  his- 
tory of  penal  law  shows  that  practically  every  organ  which  at 
one  time  or  another  was  regarded  as  the  seat  of  the  soul  or  life 
force,  the  head,  heart,  blood  and  phallus,  has  also  been  the  object 
of  attack  of  penal  law/' 

The  readers  can  guess  the  author's  stand  on  the  problem  of 
sterilization  and  castration,  but  if  they  cannot,  they  ought  to 
read  this  most  interesting  book.  Penologists,  criminologists, 
psychologists,  and  sociologists — all  students  of  crime  and  its 
prevention,  should  not  fail  to  read  von  Hentig's  work.  The  few 
hours  spent  going  through  the  239  pages  will  be  well  repaid. 

— S.  G.  P. 

Statistical  Methods;  Applied  to  Experiments  in  Agriculture  and  Biology. 
By  George  W.  Snedecor.  Ames,  Iowa,  Collegiate  Press,  Inc.  1938. 
388  pp.     Price,  $3.75. 

For  those  who  have  little  or  no  knowledge  of  mathematics 
beyond  arithmetic,  this  book  gives  the  proper  approach  to  the 
analysis  and  the  interpretations  of  experimental  results  obtained 
in  the  fields  of  biology  and  agriculture.  Without  the  use  of 
elaborate  mathematical  analj^ses  and  formulas  which  character- 
ize books  on  this  subject,  the  interpretations  and  analyses  of 
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experimental  data  in  biology  and  agriculture  are  well  presented. 
Even  such  subjects  as  poison  and  binomial  distributions  for 
large  samples,  and  curvilinear  regressions,  all  of  which  are 
mathematical  in  nature,  are  treated  in  a  nonmathematical 
manner.  The  general  method  throughout  the  book  has  been 
made  concrete  by  a  wealth  of  applications  and  examples  drawn 
mainly  from  the  fields  of  agriculture  and  biology. 

The  development  of  the  subject  is  logical,  experiments  involv- 
ing one  variate  being  fully  treated  first,  giving  due  emphasis  to 
computations  of  statistical  parameters,  such  as  the  "measure  of 
variability"  (x^,  chi-square),  and  **test  of  significance.'*  The 
mutual  relationships  of  more  than  one  variate  in  one  or  more 
groups  are  fully  discussed,  giving  rise  to  such  concepts  as  linear 
and  nonlinear  regressions,  variance  and  covariance,  correlation 
and  partial  correlation  coefficients,  and  the  like.  These  con- 
cepts are  being  introduced  as  they  are  needed  in  dealing  with 
experimental  data. 

Mention  may  be  made  of  the  following  special  features  of  the 
book:  The  chapter  on  *'short-cut"  methods  of  computing  statis- 
tical parameters,  with  reference  to  the  use  of  adding  machines, 
and  the  criteria  in  deciding  how  many  significant  digits  are  to 
be  carried  during  the  process  of  computations ;  second,  the  chap- 
ter entitled  "Individual  Degrees  of  Freedom,"  in  which  are  in- 
troduced new  ideas  about  comparison  of  means,  and  new  methods 
of  computing  "test  of  significance;"  for  instance,  devices  for 
rapid  calculation  of  mean  squares  from  two  means  represented 
by  two  sums.  Adequate  references  are  given  at  the  end  of  each 
chapter.  Furthermore,  because  of  the  presentation  and  arrange- 
ment of  the  subject  matter,  the  book  is  useful  for  a  short  course 
in  statistical  methods  for  biological  and  agricultural  students. 

The  book  as  a  whole  is  highly  recommended  as  a  practical 
aid  to  experimental  workers,  especially  in  the  fields  of  biology 
and  agriculture,  who  are  in  need  of  proper  interpretation  of  the 
results  of  their  experiments.  Outside  the  fields  for  which  it 
was  written,  this  book  is  designed  not  for  all  students  but  only 
for  those  who  are  already  acquainted  with  the  subject  of  statis- 
tics and  are  only  looking  for  statistical  methods.  The  fact  that 
examples  and  illustrations  are  drawn  mostly  from  experiments 
in  biology  and  agriculture  makes  the  book  useful  only  to  those 
sciences, — T.  J.  J. 


69, 1  Books  129 

Mother  Earth;  Being  Letters  on  Soil  addressed  to  Professor  R.  G.  Staple- 
don.  By  Gilbert  Wooding  Robinson,  London.  Thomas  Murby  &  Co. 
1937.     202  pp.     Price,  5s  6d. 

This  book  gives  a  clear  description  of  the  soil  in  its  natural 
state  and  a  discussion  of  different  conditions  and  treatments  of 
soil.  The  main  object  is  to  present  the  entire  soil  conditions 
and  the  different  factors  governing  the  improvement  of  the  land 
for  agriculture.  Among  the  topics  discussed  in  detail  are  humus, 
soil  moisture,  fertility,  and  soil  amendments.  The  discussion 
under  structure  and  tilth  gives  valuable  data.  Under  soil  sur- 
veys fundamental  data  for  practical  and  scientific  purposes  are 
very  concisely  discussed. 

The  author  emphasizes  the  need  for  proper  soil  management 
in  order  to  maintain  the  crop-producing  power  of  the  land  and 
to  avoid  the  tremendous  amounts  of  waste  lands  resulting  from 
soil  erosion.  Land  highly  eroded  cannot  be  reclaimed  for  agri- 
cultural purposes  for  a  number  of  years.  This  point  is  strongly 
emphasized  so  that  farmers  should  try  their  best  to  avoid  the 
occurrence  of  soil  erosion.  There  is  a  tendency  among  farmers 
to  deplete  and  wear  out  the  surface  soil.  High  production  al- 
ways robs  the  soil  of  its  fertility.  The  farmer  should  exert  all 
efforts  to  continually  replace  what  has  been  removed  from  the 
soil. 

This  book  is  written  in  the  form  of  letters  to  all  those  who 
are  in  direct  contact  with  Mother  Earth  upon  whom  our  daily 
existence  depends.  It  should  be  read  by  everybody  regardless 
of  vocation. — M.  M.  A. 

Petroleum  Technology.  1935.  London.  The  Institution  of  Petroleum 
Technologists,  1936.    263  pp.     Price,  7s  6d. 

One  in  search  of  a  book  that  would  keep  him  abreast  with  the 
progress  and  developments  of  the  whole  science  of  naphthology 
will  not  only  find  in  this  book  the  very  thing  he  desires,  but  will 
also  be  impressed  that  such  a  broad  subject  can  be  presented 
in  so  concise  yet  comprehensive  a  manner.  This  book  consists 
of  twenty-four  articles,  each  presenting  a  review  and  descrip- 
tions of  recent  developments  on  the  different  phases  or  activities 
in  petroleum  technology.  The  book  contains  a  total  of  1,927 
cited  references.  Included  among  the  articles  are  those  on 
geology  and  geophysics  of  petroleum;  refining  and  cracking; 
lubricants  and  lubrication;  asphalt  and  road  materials;  special 
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products,  like  cutting  oils,  sulphonated  oils,  special  lubricants, 
insecticides,  medicinal  oils,  and  the  like ;  analysis  and  testing  of 
petroleum  products ;  chemistry  of  petroleum ;  production  technic ; 
and  statistics  on  world  productions  of  petroleum. — ^I.  P. 
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NEUROPTEROID  INSECTS  FROM  THE  PHILIPPINES 

By  Nathan  Banks 

Of  the  Museum  of  Comparative  Zoology,  Cambridge 

ONE  PLATE 

Prof.  L.  B.  Uichanco,  of  the  University  of  the  Philippines, 
sent  me  a  number  of  neuropteroids  for  determination.  Many 
were  collected  by  various  students,  and  a  considerable  number 
by  Professor  Uichanco  and  by  Dr.  C.  S.  Banks;  a  few  were 
from  the  late  Prof.  C.  F.  Baker.  I  have  added  descriptions 
of  a  few  new  species  from  the  Baker  and  Clagg  material  that 
had  not  been  studied.  Much  of  the  material  I  received  from 
Professor  Baker  had  no  dates  of  capture,  so  I  have  given  the 
records  with  dates  from  Professor  Uichanco's  material,  in  which 
nearly  everything  was  dated,  at  least  to  the  month. 

EMBIID^ 

OLIGOTOMA  SAUNDERSI  Westwood. 

Negros,  Occidental  Negros,  La  Carlota  Central,  March,  1930 
(L.  B.  Uichanco). 

OLIGOTOMA  MASI  Naras. 

LU20N,  Laguna  Province,  Los  Baiios,  January  3,  1930  (M. 
Plurad),  March  1,  1931  (D.  Tabije),  November  11,  1931  (R. 
Base). 

PSOCID^ 

PSOCUS  BAKERI  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  January  21,  1935  (G. 
A.  Pang  go)  ;  Pili  River,  Mount  Maquiling,  altitude  80  meters, 
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February  19,  1924  (D.  Sulit)  ;  Ilocos  Norte,  Paoay,  December 
28,  1931  (F.  Villanueva). 

PSOCUS  OMISSUS  tp.  HOT. 

Similar  to  P.  lemniscattis,  apical  miarks  similar,  subbasal 
band  wanting ;  only  a  black  spot  over  basal  part  of  radial  sector, 
a  black  spot  across  anal  cell  near  end ;  median  cell  only  a  little 
longer  than  broad,  third  median  scarcely  two  and  one-half  times 
as  long  as  broad,  third  median  cell  about  as  in  P.  lemniscatus; 
lower  branch  of  radial  sector  separating  from  tipper  in  a  broad 
curve,  which  is  here  hyaline;  lower  end  of  median  cell  pale. 
Head,  notum,  and  eyes  as  in  P.  rizali;  hairs  on  male  antennae 
six  to  eight  times  the  width  of  a  joint. 

Mindanao,  Mount  Apo,  Tia  Ridge,  altitude  6,000  feet,  Sep- 
tember (Clagg) ;  Subulan  River,  October  11,  altitude  2,000  feet 
{Clagg).  Smaller  specimens  from  Luzon  (Clagg)  and  Samar 
(Baker) ,  Two  males  lack  the  brown  color  in  the  third  median 
ceU.    Type,  M.  C.  Z.  No.  22977. 

PSOCUS  RIZALI  IP.  noT. 

In  general  similar  to  P.  lemniscatus  Enderlein,  and  formerly 
identified  by  me  as  that  species.  Differs  from  lemniscatus  in 
having  a  nearly  square  median  cell,  in  the  much  broader  third 
median  cell,  and  in  a  much  more  elongate  second  median  cell. 
The  subbasal  band  is  broader  than  in  lerrmisoatus,  and  there  is  a 
curved  dark  mark  in  the  radial  cell;  both  sexes  marked  the 
same.  Head  almost  wholly  pale,  nasus  bulging  out  in  front; 
hairs  of  antennae  in  female  only  a  little  longer  than  width  of 
joint,  in  male  fully  four  or  five  times  as  long;  eyes  of  male  not 
enlarged;  notum  shiny  brown  to  nearly  black,  sutures  scarcely 
marked  with  pale,  subbasal  band  on  hind  margin  reaching  to 
base  of  wing  (in  P.  viscayana  broken  long  before  base). 

Lower  branch  of  radial  sector  separating  from  upper  in  a 
broad  curve,  and  here  hyaline  white;  lower  end  of  median  cell 
also  hyaline. 

Length  of  forewing,  female,  7  millimeters;  male,  5. 

Various  specimens  from  Mount  Maquiling,  Luzon,  and  from 
Samar  (21077),  both  collected  by  Baker.  Type,  M.  C.  Z.  No. 
22976. 

PSOCUS  ILLOTUS  tp.  noT. 

Head  dull  gray,  darker  on  clypeus  and  nasus;  notum  brown, 
sutures  pale.  Forewings  with  apical  markings  much  as  in 
Psocus  murudensis  Karny,  but  more  extended.     Stigma  dark, 
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a  spot  behind  angle  of  stigma  extending  across  radial  area  and 
down  on  posterior  side  of  areola  postica  to  margin,  two  other 
spots  in  radial  area,  the  one  at  tip  pale  in  the  middle,  a  spot 
at  end  of  upper  branch  of  radial  sector,  each  of  posterior  cells 
margined  along  sides  with  dark,  second  cell  with  a  band  across 
a  little  below  medius,  also  a  spot  at  nodus  and  basal  part  of 
radial  sector.  Broad  dark  band  over  basal  part  of  wing  in  P. 
murudensis  wholly  lacking  in  this  species. 

Wing  rather  slender,  median  cell  much  longer  than  broad, 
areola  postica  with  a  short  top  on  medius  (very  long  in  murw- 
densis),  branches  of  radial  sector  separating  in  an  acute  angle. 
Hair  on  male  antenna  fully  three  to  four  times  as  long  as  width 
of  a  joint. 

Length  of  forewing,  3.5  millimeters. 

Luzon,  Mountain  Province,  Benguet  Subprovince,  Baguio, 
July  10  (McCoy) .     Type,  M.  C.  Z.  No.  22978. 

STENOPSOCUS  JOCOSUS  sp.  nov. 

Head  pale,  nasus  and  clypeus  slightly  brown  in  the  middle, 
a  black  band  from  eye  to  eye  through  ocelli,  antennae  (female) 
very  pale,  scarcely  at  all  marked.  Legs  pale ;  notum  with  three 
large  shiny  black  spots.  Forewings  with  elongate  stigma  hya- 
line, an  even  broad  black  line  along  posterior  margin  of  stigma, 
crossvein  behind  longer  than  width  of  stigma;  lower  side  of 
median  cell  about  twice  as  long  as  crossvein  to  medius,  second 
branch  of  medius  about  parallel  to  posterior  side  of  areola  pos- 
tica; separation  of  radial  sector  and  medius  hyaline  for  a  short 
distance.  Veins  with  few  hairs,  each  about  its  length  from  next, 
hairs  around  outer  margin  few,  very  short,  inconspicuous. 
Eyes  (female)  two  diameters  apart. 

A  male,  which  may  belong  here,  has  the  eyes  a  little  more 
than  one  diameter  apart,  the  antennae  black,  the  stigma  yellow- 
ish, and  tips  of  femora  and  tibiae  dark. 

Length  of  forewing,  4.2  millimeters. 

From  Basilan,  and  Zamboanga  Province,  Mindanao  (Baker)  ; 
male  from  Calian,  Davao  Province,  Mindanao,  July  11  (Clagg) . 
Type,  M.  C.  Z.  No.  22979. 

C^CILmS  MUGGENBERGI  Enderlein. 

Nathanopsocus  fuscolineattbs  C.  S.  Banks  is  a  synonym;  ac- 
cession No.  18338. 

AMPHIPSOCUS  UNITUS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  June  17 ;  December  26, 
1925  (S.  S.  Gonzales) . 
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TAGALOPSOCUS  HYALINUS  Banks. 

Luzon,  Laguna  Province,  Mount  Banahao  (Kinabuhayan) , 
May  21,  1933  (V.  J,  Madrid). 

DYPSOCUS  APICATUS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  July  7,  1923  (S.  M.  Cen- 
dana),  June  2,  1918   (C.  S.  Banks). 

HEMIPSOCUS  ROSEUS  Hagen. 

Luzon,  Laguna  Province,  Los  Baiios,  June  15,  1932  (S.  R. 
Capco) . 

LOPHOPTERYGELLA  CAMELINA  Enderlein. 

Luzon,  Laguna  Province,  Los  Baiios,  September  27,  1915 
(C.  S,  Banks) ;  Laguna  Province,  Calauang,  September  5,  1922 
(L.  B.  Uichanco). 

FERLIBM 

NEOPERLA  RECTA  Banks. 

Luzon,  Laguna  Province,  Mount  Maquiling,  August  28,  1925 
{H.  Protacio)  ;  Los  Baiios,  November  20,  1915  (C.  S.  Banks), 
February  15,  1931  (Isabelo  Monje),  October  12,  1929  (F.  Villa- 
nueva) ,  August  25,  1923  (J.  R.  Bogayong) ,  November  19,  1930 
{E,  Cada),  August  4,  1929  (F.  Villafranca) ,  June  23,  1925  {U. 
Villar) . 

NEOPERLA  PALLICORNIS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  January  3,  1932  (M. 
Plurad),  February  3,  1925  (F.  Goseco). 

NEOPERLA  VISCAYANA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  March  1,  1931  (2>.  To- 

hije) . 

NEOPERLA  OBLIQUA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  October  29,  1916  (F.  B. 
Padolina),  January  11,  1917  (T.  Nisce),  January  8,  1917  (C. 
R.  Paulinan)  January  16,  1917  (C.  S.  Banks),  June  1,  1914  (E. 
Ejercito),  August  6,  1923  (F.  M.  Sibal),  August  23,  1931  (G.  B. 
Viado),  March  1,  1931  (D.  Tabije),  July  21,  1927  (P.  Ungos). 

PHANOPERLA  CLARISSA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  January  26  and  29,  1915 
(C.  S.  Banks),  February  10,  1932  (M.  Plurad),  June  15,  1915 
(C.  S.  Banks),  August  8,  1923  (P.  V.  Maclang),  September  18, 
1929  (S.  M.  Cendana),  February  20,  1917  (G.  D.  Cazenas),  Au- 
gust 5,  1923  (G.  Guanzon). 

Mindanao,  Dansalan,  altitude  300  feet,  April  27,  1936  (L. 
B.  Uichanco). 
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PHANOPERLA  CONSIMILIS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  June  1,  1915  (C.  fif. 
Banks),  August  5,  1923  (G.  Gimnzon). 

PHANOPERLA  BAKERI  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  July  17,  1927  (P.  H. 
Viray), 

NOTHOCHRYSID^    (CHRYSOPID^) 

NOBILENUS  BELLULUS  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  May  8,  1923  (L.  B. 
Uichanco),  July  10,  1923  (F.  S.  Manipol),  December  26,  1930 
(M.  Plurad). 

NOTHOCHRYSA  EVANESCENS  McLachlan. 

Luzon,  Laguna  Province,  Los  Banos,  July  11,  1930  (C.  Ba- 
galso),  August  25,  1929,  entom.  student,  September  9,  1915  (C 
>S'.  Banks),  October  30,  1930  (£'.  Lantin  and  V.  Juan) ;  Mount 
Maquiling,  altitude  285  meters,  August  21,  1932  {V.  Asuncion). 

NOTHOCHRYSA  JEQUALIS  Walker. 

Luzon,  Laguna  Province,  Los  Banos,  June  29,  1932  (A.  F. 
Coronel) ,  July  9,  1922  (S.  Lantican) ,  July  9,  1927  (H.  T.  Ra- 
mos), October  15,  1928  {E.  A.  Lanuza). 

ANKYLOPTERYX  TRIPUNCTATA  Girard. 

Luzon,  Laguna  Province,  Los  Baiios,  August  19,  1926  (Mrs, 
L  R,  Cendana). 

ANKYLOPTERYX  BORNEENSIS  Weele. 

Luzon,  Laguna  Province,  Los  Baiios,  March,  1930  (/.  Ahre- 
nica),  December  23,  1930  (E,  Dumaguing). 

ANKYLOPTERYX  NERVOSA  Navas. 

Luzon,  Laguna  Province,  Los  Baiios,  July  8. 

CHRYSOPA  ISOLATA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  April  22,  1930  (G.  B. 
Viado),  August  15,  1915  (H.  Cuzner). 

CHRYSOPA  MOROTA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  May  21,  1923   (S.  M, 

Cendana) . 

CHRYSOPA  MAKILINGI  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  April  21,  1930  {V.  J. 
Madrid),  Tolim,  May  3. 
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CHBYSOPA  ILOTA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  July  7,  1921  (M.  Jara- 
mila). 

CHBYSOPA  TAGALICA  Banks. 

Luzon,  Mount  Banahao,  crater,  April  24, 1936  (F.  J.  Madrid) . 

CHBYSOPA  NIGBIBASIS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  March  15,  1915  (C.  S. 
Banks). 

CHBYSOPA  (BOBNIA)  LUZONICA  sp.  nor. 

Head  pale  yellowish,  with  a  slight  tint  of  reddish  on  vertex, 
no  dark  on  cheeks;  palpi  pale,  unmarked;  antennae  pale;  pro- 
notum  also  pale,  in  one  specimen  with  a  faint  median  reddish 
streak,  and  more  faint  back  on  mesonotum;  abdomen  and  legs 
pale. 

Wings  hyaline;  venation  pale,  gradates  brown,  some  radial 
crossveins  and  a  few  veins  toward  base  of  wing  faintly  brown- 
ish.    In  hind  wings  veins  wholly  pale. 

Antennae  about  two-thirds  length  of  forewings;  pronotum 
longer  than  broad  behind,  somewhat  tapering  forward.  Wings 
rather  slender,  tips  almost  acute.  In  forewings  radial  sector 
but  little  curved;  three  series  of  gradates,  eight  in  first,  four 
or  five  in  intermediate,  eight  in  outer  row;  divisory  veinlet  end- 
ing just  beyond  crossvein;  seven  cubitals  beyond  it;  twelve  ra- 
dial crossveins.  In  hind  wing  six  inner  and  eight  outer  grad- 
ates, inner  row  rather  nearer  to  radial  sector  than  to  outer  row. 

Length  of  forewing,  14.5  millimeters;  width,  5. 

Luzon,  Laguna  Province,  Mount  Banahao,  in  crater,  April  22 ; 
altitude  974  meters,  April  21  (F.  /.  Madrid  and  G.  T.  Lim). 

Types  in  the  College  of  Agriculture,  University  of  the  Phil- 
ippines Collection,  and  M.  C.  Z.  No.  23333. 

OSMYLID^ 

SPILOSMTLUS  MODESTUS  Gerstaecker. 

LuzoN„  Laguna  Province,  Los  Baiios,  June  15,  1932  (A.  Y. 
C^oronpl  ^ 

MICROMID^   (HEMEROBIID^) 

ABCH^OMICROMUS  PUSILLUS  Gerstaeeker. 

Luzon,  Laguna  Province,  Los  Banos,  July  10,  1923  (C  Cm- 
dllo),  September  15,  January  5.  Mindanao,  Lanao  Province, 
Dapao  Lake,  Ganassi,  altitude  3,000  feet,  April  28,  1936  (L. 
B,  Uichanco). 

ARCH^OMICROMUS  IGOROTUS  Banks. 

Luzon,  Laguna  Province,  February  17,  1923  (G.  B.  Ingalla). 
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MYRMELEONID^ 

MYRMELEON  CELEBESENSIS  McLachan. 

Luzon,  Laguna  Province,  Los  Banos,  August  1,  1923  (/.  Bar- 
Sana),  September  8,  1924  (C.  G.  Manuel),  February  22,  1932  (A. 
Palma) . 

MYRMELEON  ANGUSTIPENNIS  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  January  20,  1923  (S. 
J.  Aquino),  July  2,  1917  (C.  S.  Banks),  July  4,  1923  (L.  Sala- 
zar),  November  1,  1931  (M.  Cera),  December  27,  1924  (D. 
Suerte), 

HAGENOMYIA  SAGAX  Walker. 

Luzon,  Laguna  Province,  Los  Banos,  July  24  1918  (C.  S. 
Banks) . 

DISTOLEON  CLEONICE  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  August,  1926  (C.  Sunda- 
rasinha),  July  24,  1932  (A.  BarroqvMo) ,  June  2. 

NUGLERUS  INSIGNIS  sp.  nov. 

Head  pale,  a  brown  line  below  and  one  above  antennae;  ver- 
tex with  a  transverse  brown  mark  on  each  side,  narrowly  con- 
nected in  the  middle;  palpi  pale;  antennae  pale,  tips  a  little 
darker.  Pronotum  pale,  on  posterior  part  lateral  margins  broad- 
ly brown,  on  anterior  part,  sides  and  front  margin  faintly  dark; 
long  black  hairs  in  front  and  some  behind  groove,  shorter, 
curved;  paler  hairs  on  sides;  mesonotum  with  brown  spots, 
usually  connected;  metanotum  more  brown,  tip  of  metascutel- 
lum  shiny  dark  brown;  on  mesonotum  very  long  erect  black 
hairs,  mostly  in  two  groups  on  each  side.  Legs  pale,  base  and 
tips  of  tibise  darker,  front  coxae  long,  with  a  broad,  oblique, 
brown  mark  on  outer  side;  spurs  slender,  curved  near  tips, 
equal  to  two  joints;  basal  tarsal  joint  a  little  longer  than  apical 
joint,  claws  fully  one-half  of  last  joint;  pleura  with  a  brown 
stripe.  Wings  shaped  as  in  other  species  (scalaris  and  mac^w- 
lata),  tip  of  forewing  hardly  as  acute  as  in  mactdata;  a  large 
bulla  near  tip  of  each  pair. 

Forewing  with  apical  bulla  brown,  a  smaller  brown  cloud 
over  rhegma,  and  one  on  hind  margin  at  end  of  anal  vein.  Be- 
tween subcosta  and  radius  thirteen  brown  spots  (as  usual), 
between  each  pair  two  or  three  brown  spots  from  subcosta,  not 
reaching  across ;  in  mediocubital  area  nine  crossveins  before  and 
fourteen  beyond  stigma,  these  crossveins  brown  and  more  or 
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less  bordered  with  brown;  venation  brown,  in  cubital  area  and 
anal  area  more  pale;  subcosta,  radius,  and  cubitus  interrupted 
with  pale ;  hairs  on  veins  moderately  long.  On  hind  wing  apical 
bulla  dark  brown,  a  faint  mark  over  rhegma;  venation  mostly 
brownish,  paler  in  middle  of  apical  half  behind.  Venation  much 
as  in  other  species;  costals  toward  stigma  forked;  eight  radial 
sectors;  four  crossveins  before  radial  sector  in  forewing,  two 
in  hind  wing. 

Length  of  forewing,  28  milimeters;  hind  wing,  30. 

Luzon,  Laguna  Province,  Mount  Maquiling  (C.  F.  Baker). 
Type  M.  C.  Z.  No.  23020. 

Readily  separated  from  scalaris  by  more  numerous  marked 
veins  in  mediocubital  area;  from  maculata  (Bofia)  separated 
by  lack  of  middle  dark  spot  near  tip,  by  pale  front  (black  in 
maculata)  f  by  single  stripe  on  pleura  (two  parallel  lines  in 
maculata)  ;  femora  pale  above  (with  dark  Hne  in  maculata) . 

The  genus  is  peculiar  in  that  there  is  no  branch  of  the  cubi- 
tus in  the  hind  wing  that  can  be  identified  as  the  cubital  fork, 
the  anal  vein  apparently  continuing  as  a  zigzag  line ;  this  post- 
cubital  area  extremely  narrow,  mostly  1-celled. 

ASCALAPHID^ 

SUBPALASCA  PRINCEPS  Gerstaecker. 

Luzon,  Laguna  Province,  Mount  Maquiling,  April  16,  1930 
(V.  J.  Madrid) y  June  15,  1931  (Emilio  Ocampo). 

MANTISPID^ 

EUCLIMACIA  GUERINI  Westwood. 

Luzon,  Laguna  Province,  Los  Baiios,  February  10,  1929  (L. 
B.  Uichanco) ;  Mount  Maquiling,  July  22,  1925  (Entomology 
student) . 

EUMANTISPA  STRENUA  Gerstaecker. 

Luzon,  Nueva  Ecija  Province,  Bongabon,  December  26,  1934 
(Angel  Huerta^). 

CLIMACIELLA  LUZONICA  Weele. 

Luzon,  Laguna  Province,  Los  Baiios,  August  6,  1923  (E.  M. 
Sibal) . 

MANTISPA  LUZONENSIS  Nayas. 

Luzon,  Laguna  Province,  Los  Banos,  October  27,  1933  (T. 
Araneta) ;  Mount  Maquiling,  altitude  92  meters,  June  16,  1932 
(V.  /.  Madrid). 

MANTISPA  ENDERLEINI  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  June  11,  1917  (C.  S 
Banks),  October  27,  1933  (T.  Aranetu). 
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AUSTROMANTISPA  MANCA  Gerstaecker. 

Luzon,  Laguna  Province,  Los  Banos,  April  9,  1926  (C.  G. 
Manuel) ,  June  2,  1923  (S.  M.  Cendana) . 

RHYACOPHILID^ 

AGAPETUS  CURVIDENS  Ulmer. 

MiNDORO,  Mindoro  Province,  April  11  and  12,  1923    (L.  B. 

Uichanco) , 

HYDROPSYCHID^ 

YIGABRHA  TIBIALIS  Navas. 

Luzon,  Laguna  Province,  Los  Baiios,  March  17,  1915,  many 
specimens  (C.  S.  Banks) ^  August,  1927  (L.  B.  Uichanco),  Ne- 
GROS,  Occidental  Negros  Province,  La  Carlota  Central,  March, 
1930  (L.  B.  Uichanco).  Mindanao,  Surigao  Province,  April  20, 
1936  (L.  JS.  Uichanco). 

DIPSEUDOPSIS  BAKERI  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  very  common,  every 
month  of  year,  February  25,  1924  (A.  Damian),  June  14,^915 
(C.  S.  Banks),  July  12,  13,  and  19,  1922  (L.  B.  Uichanco),  July 
15,  1915  (C.  S.  Banks),  July  22,  1922  (S.  Pagcaliuag),  Sep- 
tember 5,  1915  (G.  C.  Zabella),  September  30,  1915  (/.  Trini- 
dad), October  4, 1930  (A.  Siason),  October  8, 1931  (M.  Legaspi), 
December  3,  1930  (C.  Valdez). 

DIPSEUDOPSIS  NERVOSA  Brauer. 

Luzon,  Laguna  Province,  Los  Baiios,  April  8,  1917  (L.  G. 
Mendoza),  July  2,  1923  (G.  i?.  Ingalla),  November  5,  1924  (A. 
Muyargas) . 

DIPSEUDOPSIS  LUCTUOSA  Banks. 

Mindanao,  Agusan  Province,  Jabonga,  Mayogda,  April  21, 
1936  (L.  B.  Uichanco).  Luzon,  Laguna  Province,  Los  Banos, 
August  24,  1915  (F.  W.  Asfeton) ,  November  14,  1924  (M.  Tadle), 
December  16,  1923  (E.  Quisumbing) . 

POLYPLECTROPUS  ULMERI  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  March  17,  1915  (C  S. 
Banks),  May  10,  1915  (C.  S.  Banks),  June  28,  1922  (L.  B. 
Uichanco) . 

DIPLECTRONA  FASCIATA  Ulmer. 

Luzon,  Laguna  Province,  Los  Banos,  April  15,  1923  (G.  Lor- 

cuesta) . 

DIPLECTRONA  COSTALIS  Banks. 

Luzon,  Laguna  Province,  Los  Banos,  March  17,  1915  (C.  S. 
Banks),  July  11,  1923  {T.  Reveche). 
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CHEUMATOPSYCHE  MASIA  Navas. 

Luzon,  Laguna  Province,  Los  Baiios,  July  13,  1925  (F.  Re- 
veche),  August  12,  1923  (/.  M.  de  Vera),  September  8,  1917 
(C.  S.  Banks),  September  20,  1925  (G.  C.  Bermejo),  October 
191-  (no  other  data) .  Negros,  Occidental  Negros,  La  Carlota 
Central,  March,  1930  (L.  B.  Uichanco), 

ECNOMUS  TAGALENSIS  Banks. 

This  neuropteroid  was  described  as  a  Nyctophylax,  and  Ecno- 
mm  viganus  Navas  is  the  same  species.  It  is  fairly  common 
in  Luzon.  Superior  appendages  long,  cylindrical,  subparallel, 
with  stout,  short  bristles  on  inner  side;  inferior  appendages  a 
little  more  than  one-half  as  long  as  superior,  broadened  toward 
base,  toward  tip  incurved  and  pointed. 

Ulmer  has  based  an  identification  of  a  different  species  on 
a  drawing  sent  to  Navas.  But  Navas  in  his  original  descrip- 
tion says  that  the  superior  appendages  are  long,  cylindrical 
(while  the  figure  of  Ulmer  does  not  show  such  an  appendage), 
that  the  inferior  appendages  are  also  elongate,  dilated  near  the 
base,  and  toward  tip  plainly  attenuate  and  clawlike  ( Ulmer 's 
figure  shows  a  short,  broad  appendage,  broad  at  tip,  not  at  all 
attenuate). 

I  propose  for  the  species  Ulmer  called  E,  viganus  the  name 
Ecnomus  morotus.     Mindanao. 

ECNOMUS  RIZALI  Banks. 

Luzon,  Laguna  Province,  Los  Bancs,  May  21,  1923  (S.  M. 
Cendana.) 

POLYMORPHANISUS  SEMPERI  Brauer. 

Luzon,  Laguna  Province,  Mount  Maquiling,  altitude  600 
meters,  April  19,  1937  (F.  /.  Madrid)  ;  Los  Banos,  October  30, 
191—  (G.  D.  Cazenas), 

GUNUNGIELLA  MARGINALIS  sp.  nov. 

Hair  on  head  and  thorax  gray;  antennae  pale,  darker  toward 
tip,  more  or  less  annulate  with  dark ;  legs  and  spurs  pale.  Fore- 
wings  in  appearance  whitish  through  middle,  margined  with 
deep  black  fringe  along  costa  and  outer  border,  behind  with 
gray  fringe.  Middle  of  wing  with  fine  yellowish  and  black 
hair,  just  before  outer  margin  a  band  of  golden  hair,  and  a  black 
fringe  around  outer  margin,  elsewhere  gray.  Head  with  large, 
high,  posterior  warts,  ocelli  and  palpi  as  in  other  species.  Wings 
slenderer  than  in  G.  reducta  or  G.  nietneri;  thus  lower  side  of 
fork  five  hardly  one-fourth  as  long  as  upper  side ;  in  hind  wings 
noticeably  more  slender  and  more  pointed;  fork  five  larger, 
fork  two  longer. 
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Length  of  forewing,  4  millimeters. 

Mindanao,  Davao  Province,  Mount  Mayo,  January  26,  1929, 
4,000  to  5,000  feet  (C.  S.  Clagg). 
Type,  M.  C.  Z.  No.  23195. 

PSYCHOMYIELLA  ULMERI  sp.  nov. 

Head  with  pale  grayish  hair,  basal  joint  of  antennse  dark, 
beyond  pale,  faintly  annulate  with  dark,  antenna  from  middle 
to  tip  dark.  Front  of  thorax  with  pale-gray  hair;  legs  and 
spurs  pale;  abdomen  dark.  Forewings  gray,  with  black  and 
golden  hair,  fringe  near  tip  of  wing  very  dark,  veins  here  al- 
most black,  fringe  behind  pale,  on  costa  almost  black ;  hind  wings 
gray,  with  long  gray  fringe,  that  on  apical  half  of  costa  also 
long  and  more  yellowish.  Venation  much  as  in  other  species; 
fork  three  slenderer,  fork  four  very  large,  fork  five  plainly 
shorter  than  four,  lower  side  not  one-half  as  long  as  upper  side. 
Hind  wings  much  as  in  P.  minima,  very  slender,  apical  half  (be- 
yond projection)  more  than  twice  as  long  as  width  at  projection; 
upper  side  of  fork  five  fully  three  times  as  long  as  lower.  In 
female  tip  of  ovipositor  forked ;  in  male  lower  appendages  long, 
nearly  straight. 

Length  of  forewing,  4.2  to  4.5  millimeters. 

Mindanao,  Galog  River,  Mount  Apo,  altitude  6,000  feet,  Oc- 
tober 8  and  19,  November  4  and  5 ;  Mainit  River,  altitude  6,000 
feet,  September  22  and  23,  1929.  All  collected  by  C.  S.  Clagg. 
Type,  M.  C.  Z.  No.  23194. 

PADUNIELLA  ANGUSTA  sp.  nov. 

Head  and  thorax  with  gray  hair,  some  black  on  sides,  anten- 
nae pale,  faintly  annulate  with  dark;  legs  pale,  spurs  pale;  ab- 
domen black.  Forewings  gray,  with  some  dark  and  much  gold- 
en hair,  rather  darker  towards  tip ;  fringe  very  long,  gray,  but 
toward  tip  nearly  black;  hind  wings  pale  gray,  with  very  long 
gray  fringes.  Forevdngs  rather  more  slender  than  in  senm- 
rangensis  or  borneensis;  fork  three  shorter,  discal  cell  shorter. 
In  hind  wing  base  fairly  broad,  two  clear  areas  broader  than 
in  other  species,  and  I  cannot  find  any  vein  parallel  to  the  base 
of  fork  five,  but  this  vein  is  rather  heavy.  In  the  clear  costal 
space  a  spur  vein,  much  as  in  P.  africana.  Male  appendages 
yellowish,  two  long,  slender,  slightly  curved  lower  pieces,  above 
with  a  rather  broad  superior  plate,  between  a  pair  of  slender 
pieces  swollen  toward  tips;  from  above  projects  below  a  broad, 
recurved,  pointed  process. 
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Length  of  forewing,  female  2.8  millimeters ;  male,  2.6. 

MiNDORO,  Mindoro  Province,  San  Jose,  April  11,  1923  (L.  B. 
Uichanco).  Type,  M.  C.  Z.  No.  23196;  paratypes  in  the  College 
of  Agriculture,  University  of  the  Philippines. 

CALAMOCERATID^ 

ANISOCENTROPUS  MAGNIFICUS  Ulmer. 

Luzon,  Laguna  Province,  Los  Baiios,  February  26,  1931  (Gi- 
ronello),  May  10,  1926  (S.  C.  Cendana),  August  5,  1915  (L. 
B.  Uichanco).    Basilan,  May  6,  1936   (Uichanco), 

LEPT0CERIDJ5 

NOTANATOLICA  GILOLENSIS  McLachlan. 

Luzon,  Laguna  Province,  Los  Bafios,  many  specimens,  in 
every  month  of  the  year,  but  few  in  August  and  December, 
February  10,  1931  (A.  Costes),  April  23,  1928  (L.  B.  Uichan- 
co), June  18  and  23,  1915  (C.  S.  Banks),  July  20,  1915  (C.  S. 
Banks),  July  30,  1922  (P.  Masibay),  August  24,  1915  (F.  W. 
Ashton),  September  22,  1915  (C.  S.  Banks),  October  25,  1915 
(C.  S.  Banks),  November  14,  1930  (P.  Elayda  and  R.  Denoga), 
February  24   (C.  T.  Buligan). 

NOTANATOLICA  GRISEA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  January  1,  1915  (J.  P. 
Esguerra),  March  1,  1931  (D.  Tabije),  July  20,  1922  (A.  Gor- 
don), September  2,  1928  (A.  Severino),  December  16,  1925  (L. 
B.  Uichanco), 

(ECETIS  APICIPENNIS  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  August  15,  1915  (C.  S. 
Banks),  September  6,  23,  and  27,  1915  (C.  S.  Banks). 

SETODES  SPINOSELLA  Ulmer. 

Negros,  Occidental  Negros  Province,  La  Carlota  Central, 
March,  1930  (L.  B.  Uichanco) . 

GECETINELLA  CONFLUENS  Ulmer. 

Luzon,  Laguna  Province,  Los  Baiios,  October  25,  1922  (L.  B. 
Uichanco). 

SERICOSTOMATID^ 

GCERA  LONGISPINA  Ulmer. 

Luzon,  Laguna  Province,  Los  Baiios,  December  15,  October 
17,  1915  (C.  S.  Banks). 

GCERA  TAGALICA  Banks. 

Luzon,  Laguna  Province,  Los  Baiios,  September  20,  June  29, 
1915  (C.  S.  Banks). 


ILLUSTRATION 

Plate  1 

Fig.     1.  Psocus  rizali  sp.  nov.;  forewing. 

2.  Psocus  illotus  sp.   nov.;   forewing. 

3.  Paduniella  angusta   sp.  nov.;   male  genitalia,  side. 

4.  Gunungiella  marginalis  sp.  nov.;  hind  wing. 

5.  Paduniella  angusta  sp.  nov.;  fore  and  hind  v/ings. 

6.  Paduniella  angusta  sp.  nov.;  male  genitalia,  below. 

7.  Ecnomus  tagalensis  sp.  nov.;  male  genitalia,  above  and  below. 

8.  Psychomyiella  ulmeri  sp.  nov.;  hind  wing  and  part  of  forewing. 

9.  Stenopsocus  jocosus  sp.  nov.;   forewing. 

10.  Psychomyiella  ulmeri  sp.  nov.;  male  genitalia,  side. 
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A  CONTRIBUTION  TO  OUR  KNOWLEDGE  OF  GORPIS 
STAL  (HEMIPTERA:  NABID^) 

By  H.  M.  Harris 
Of  Ames,   Iowa 

ONE    TEXT    FIGURE 

In  a  former  paper  ^  I  pointed  out  some  of  the  difficulties  one 
meets  in  attempting  to  identify  specimens  of  the  genus  Gorpis 
Stal,  and  presented  a  catalogue  of  the  species.  Through  the 
kindness  of  the  authorities  of  the  British  Museum  of  Natural 
History,  and  especially  of  Mr.  W.  E.  China,  it  now  becomes 
possible  to  make  a  further  contribution  to  our  knowledge  of  the 
group. 

GORPIS  LONGISPINIS  ap.  nov. 

Pale,  yellowish  testaceous  tending  toward  orange;  basal  two 
antennal  segments,  femora  toward  apex,  and  tibiae  toward  base 
flecked  or  tinged  with  orange-red ;  disc  of  hind  lobe  of  pronotum, 
scutellum,  and  median  longitudinal  stripe  to  tip  of  hemelytra 
darker;  humeral  spines  piceous  black  above.  Head,  measured 
to  collum,  one-half  longer  than  broad  (30:  21),  length  of  ante- 
ocular  part  measured  to  apex  of  antenniferous  tubercule  slightly 
greater  than  width  of  eye;  vertex  wide  (10).  Eye  propor- 
tions, length  :  width  :  depth,  9  :  5.5  :  8.  Antennal  formula  62  : 
80 :  77 :  33 ;  segment  I  stout,  thickly  clothed  with  long,  rather 
coarse,  obliquely  rising  hairs  whose  length  is  about  three  times 
diameter  of  segment,  segment  II  with  equally  numerous  but 
distinctly  shorter  hairs.  Rostral  formula,  27 :  24 :  12.  Prono- 
tum longer  than  broad  (49:41);  collar  long  (5),  indistinctly 
but  coarsely  punctate;  front  lobe  small,  as  long  as  broad  (19) ; 
hind  lobe  prominently  raised  above  front  lobe,  sharply  expanded 
laterally,  very  thickly,  coarsely  punctate,  humeri  armed  with  a 
long  tapering  horn  which  projects  obliquely  outward  and  up- 
ward. Scutellum  small,  slightly  broader  than  long  (15:14), 
not  noticeably  produced  at  apex.  Hemelytra  narrow,  extending 
beyond  apex  of  abdomen,  claval  commissure  short  (25).    Ante- 

*  Philip.  Journ.  Sci.  43    (1930)    415. 
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rior  legs  as  seen  from  side  rather  slender,  coxa  about  three  times 
as  long  as  thick  (34:  11),  femur  nearly  ten  times  a^  long  as 
deep  (96: 10).     Male  clasper  as  in  text  fig.  1,  e. 

Length,  11.8  millimeters;  width,  1.81. 

Holotype,  male,  India,  United  Provinces,  Naini  Tal,  6,400  feet, 
April  7,  1934  (/.  A,  Graham)  ;  in  the  collection  of  the  British 
Museum  of  Natural  History. 

This  form  seems  nearest  acutispinis  Renter  and  humeralis 
(Distant),  and  belongs  to  the  same  section  of  the  genus.  From 
Renter's  description  of  the  former  it  differs  in  color,  in  that 


Fig.  1.  Left  clasper  of  males  of  various  species  of  Gorpis.  a,  Gorpis  papuanus  sp.  nov. ;  b, 
G.  clavatus  sp.  nov. ;  c,  G.  simUlimus  sp.  nov. ;  d5,  G.  chinai  sp.  nov. ;  e,  G.  longispinus 
sp.  nov. ;  /,  G.  neglectus  sp.  nov. ;  g,  G.  transvaalensis  Schouteden ;  h,  G.  rufinervis 
Poppius. 

antennal  segment  I  is  equal  in  length  to  pronotum  and  scutel- 
lum  combined,  the  pronotum  is  distinctly  longer  than  broad, 
and  the  fore  femur  is  distinctly  longer  than  pronotum  and 
clavus  taken  together.  It  agrees  with  Distant's  description  and 
figure  of  humeralis  in  the  proportional  length  of  antennal  seg- 
ment I  and  in  the  nature  of  the  antennal  clothing,  but  differs 
in  that  the  humeral  spines  are  much  longer  and  sharper ;  there 
is  no  evidence  of  a  transverse  fascia  on  the  hemelytra,  and  the 
front  coxse  are  longer  and  their  acetabula  more  inflated. 
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GORPIS  TRANSVAALENSIS  Schonteden. 

Gorpis  tramvaalensis  Schoutedbn,  Rev.  ZooL  Afr.  6   (1919)   241. 

Head  longer  than  broad  (male,  31:20),  vertex  broad  (10). 
Eyes  small,  length  distinctly  less  than  width  of  vertex,  8:5:7. 
Antennae  long,  segment  I  relatively  thin  along  basal  third,  then 
rather  suddenly  and  noticeably  thickened,  clothed  with  a  few 
moderately  long  pale  hairs,  44 :  52 :  58 :  29.  Pronotum  as  long 
as  broad  (41:41),  anterior  lobe  distinctly  margined  laterally, 
its  disc  with  cicatrices  shiny,  darkened,  and  quite  conspicuous; 
posterior  lobe  barely  raised  above  anterior,  very  thickly  coarse- 
ly punctate,  punctures  very  irregular  in  size,  base  deeply  emar- 
ginate  in  front  of  scutellum,  margin  of  the  prolonged  part  on 
each  side  of  scutellum  slightly  reflexed.  Scutellum  as  broad  as 
long.  Costal  margin  of  hemelytra  strongly  sinuate.  Front 
coxse  relatively  short  and  stout,  less  than  three  times  as  long  as 
thick  (28: 11).  Anterior  femur  only  about  six  times  as  long 
as  deep  (78: 13).  Abdomen  strongly  widened  at  middle,  con- 
nexivum  prominently  maculate.     Male  clasper  as  in  text  fig. 

South  Africa,  East  Cape  Province,  Kathberg,  4,000  feet,  8 
specimens,  October,  1932  (R.  E.  Turner) ;  Natal,  Malvern,  1 
specimen,  May  26,  1897  (no  collector) ;  Durban,  1  specimen, 
1897  (no  collector)  ;  1  specimen,  1903  (W.  H,  Bell  Marley) ; 
Karlkloof,  4  specimens,  no  date  (no  collector). 

These  specimens  agree  in  most  details  with  Renter's  descrip- 
tion of  G.  apicalis  from  Kilimandjaro.  They  have  a  large  basal 
spot  on  the  outside  of  the  anterior  femora,  unmentioned  in 
Schouteden's  description  and  no  doubt  comparable  to  the  third 
ring  on  the  femur  of  Renter's  species.  In  three  of  the  individ- 
uals (teneral)  from  Karkloof  this  basal  spot  is  not  noticeable, 
and  in  all  the  specimens  the  middle  ring  is  incomplete  above. 

GORPIS  CHINAI  ip.  nor. 

Pale  flavous,  conspicuously  marked  with  reddish  brown  to 
dark  brown.  Head  irregularly  brown  above  and  beneath,  with 
an  interrupted  irregular  stripe  on  each  side  above,  a  spot  on 
middle  of  column,  and  a  narrow  interrupted  stripe  on  each  side 
below,  pale;  gula  darkest.  Narrow  base  of  second  antennal 
segment  (ring  joint)  brown,  and  a  conspicuous  ring  at  its  tip 
black.  Pronotum  variegated,  sides  of  front  lobe  and  margins 
behind  humeri  darkest;  front  lobe  mostly  brown,  with  an  oblique 
pale  spot  on  each  side  in  front  of  transverse  impression  (this 
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pale  area  at  times  occupies  most  of  the  disc  so  that  only  sides 
and  median  stripe  of  front  lobe  are  darker)  ;  posterior  lobe  with 
a  triangular  patch  on  each  side  of  median  line,  lateral  edges 
and  a  narrow  oblique  line  on  each  side  of  disc  darker.  Scutel- 
lum  brown,  a  spot  on  each  side  and  median  line  usually  dis- 
tinctly paler,  apex  reddish. 

Hemelytra  with  clavus  and  a  characteristic  pattern  on  corium 
and  base  of  membrane  brown,  remainder  pale,  hyaline.  Legs 
pale,  front  femur  with  a  broad  brown  ring  in  front  of  distal 
two-fifths ;  an  elongate  postmedian  spot  and  a  narrow  subapical, 
incomplete  ring  on  hind  femur  and  a  basal  ring  on  hind  tibia, 
brown.  Mesosternum  and  mesopleura  largely  embrowned  with 
irregular  pale  areas.    Metastemum  and  abdomen  immaculate. 

Head  longer  than  broad  (male,  22:17),  vertex  wide  (8). 
Eyes  small,  7:4:8.  Antennal  proportions,  *  40 :  44 :  35 :  24 ; 
segment  I  with  few  pale  hairs,  noticeably  enlarged  along  distal 
third.  Rostral  formula,  22 :  20 :  12.  Pronotum  distinctly  shorter 
than  broad  (34 :  40) ,  anterior  lobe  narrow,  together  with  collar 
as  long  as  posterior  measured  at  midline ;  hind  lobe  raised  above 
anterior,  thickly  punctate,  its  hind  margin  broadly  concave, 
slightly  reflexed  on  each  side.  Scutellum,  small,  not  longer  than 
broad.  Hemelytra  constricted  before  middle,  then  strongly 
widened,  pale  area  of  corium  minutely  punctulate,  membrane 
extending  well  beyond  apex  of  abdomen.  Front  coxa  barely 
more  than  three  times  as  long  as  broad  (28:  9),  front  femur 
about  five  times  as  long  as  deep  (60: 12).  Male  clasper  as  in 
text  fig.  1,  d. 

Length,  7.6  to  7.9  millimeters;  width,  1.86. 

Holotype,  male,  and  allotype,  female,  Malvern,  Natal,  South 
Africa,  July,  1897,  in  the  collection  of  the  British  Museum  of 
Natural  History.  Paratypes,  1  male  and  1  female,  taken  with 
type ;  1  male,  Durban,  Natal,  1897 ;  1  female,  Hilton,  November, 
1897. 

GOBPIS  SIMILLIMUS  tp.  nor. 

Pale  yellowish  white;  eyes,  ocelli,  and  ring  toward  apex  of 
hind  femur  reddish,  tips  of  first  two  antennal  segments,  apical 
half  of  segment  III,  tip  of  rostrum,  apices  of  tibise  and  tarsi, 
spot  at  apex  of  claval  commissure,  streak  along  lateral  margins 
of  front  lobe  of  pronotum,  an  indistinct  spot  at  distal  third  of 
front  femur  on  its  posterior  (exterior)  side,  and  three  small 
irregular  spots  exteriorly  on  front  femur  proximal  to  its  middle, 
embrowned  to  testaceous.     Head  longer  than  broad   (25 :  20) , 
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vertex  (10)  flatter  than  in  clavatus.  Eyes  more  oval  than  in 
clavatus,  9:5:8.  Antennae  long,  segment  I  of  equal  thickness 
throughout,  with  a  few  fine  short  hairs,  51 :  70 :  78 ;  segment 
IV  absent.  Rostrum  stout,  with  only  a  few,  very  fine,  short 
hairs ;  formula,  30 :  25 :  12. 

Pronotum  barely  longer  than  broad  (38:37),  not  noticeably 
pilose,  collar  long,  indistinctly  punctate,  anterior  lobe  suddenly 
raised  above  collar,  arched;  median  constriction  deep,  posterior 
lobe  strongly  raised  above  anterior,  thickly,  rather  finely  and 
regularly  punctate,  punctures  rounded;  base  feebly  emarginate. 
Scutellum  moderate,  faintly  longer  than  broad,  tip  pointed. 
Hemelytra  subhyaline,  almost  parallel-sided,  margins  with  only 
a  few  fine  hairs.  Anterior  coxae  elongate,  over  five  times  as 
long  as  thick  (42:  8).  Front  femur  as  long  as  head,  pronotum 
and  scutellum  (except  tip)  conjoined,  nearly  seven  times  as 
long  as  deep  (89:13).  Abdomen  elongate,  not  expanded  dis- 
tally.     Male  clasper  as  in  text  fig.  1,  c. 

Length,  9.5  millimeters;  width,  1.75. 

Holotype,  male,  New  Hebrides;  Malekula,  January,  1930  (L. 
Evelyn  Cheesman) ;  in  the  collection  of  the  British  Museum 
of  Natural  History. 

This  species  seems  nearest  G.  flavicans  Harris  from  Luzon. 

GORPIS  CLAVATUS  sp.  nov. 

Pale  yellowish  white;  ocelli  and  eyes  reddish,  base  of  anten- 
nal  segment  II  (ring  joint),  tip  of  rostrum,  and  tip  of  tarsi 
fuscous.  A  streak  on  each  side  of  base  of  head,  a  short  line 
to  each  side  of  center  of  disc  of  scutellum,  margin  of  clavus 
along  basal  half  of  commissure,  a  streak  along  apical  part  of 
claval  suture  and  margin  of  membrane  (forming  an  X  when 
hemelytra  are  at  rest) ,  a  small  spot  on  membrane  before  apex 
of  corium,  two  spots  on  each  side  of  anterior  femur  (the  one 
at  basal  fourth  indistinct,  the  other  beyond  the  middle) ,  and  an 
indistinct  spot  before  apex  of  hind  femur,  testaceous  or  em- 
browned ;  an  apical  ring  on  antennal  segment  II  piceous.  Head 
(measured  to  collum)  longer  than  broad  (male,  26: 18).  Ver- 
tex (8)  arched.  Eyes  small,  8:5:3.  Antennse  with  few  hairs, 
segment  I  distinctly  enlarged  along  apical  two-fifths ;  40 :  45 : 
56 :  32.    Rostral  formula,  25 :  20 :  13. 

Pronotum  not  longer  than  broad  (39:38),  its  sides  and 
propleura  conspicuously  clothed  with  long  pale  hairs;  collar 
long,  punctate;  posterior  lobe  coarsely  rugosely  punctate,  punc- 
tures elongate;  base  only  feebly  sinuate.     Scutellum  small,  as 
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broad  as  long,  tip  short,  fine,  slightly  recurved.  Hemelytra 
shiny,  hyaline,  constricted  on  basal  third,  then  strongly  ex- 
panded; costal  margin  noticeably  ciliate;  membrane  strongly 
surpassing  tip  of  abdomen.  Fore  coxse  only  about  three  times 
as  long  as  thick  (27:  9).  Fore  femur  stout,  about  six  times  as 
long  as  deep  (66  :  11),  its  length  equal  to  head  and  pronotum 
conjoined.  Abdomen  slightly  expanded  distally.  Male  clasper 
as  in  text  fig.  1,  6. 

Length,  9.2  millimeters;  width,  1.7;  hemelytra,  2.1. 

Holotype,  male,  and  allotype,  female.  South  Africa,  Malvern, 
June  17,  1897,  in  the  collection  of  the  British  Museum  of  Nat- 
ural History.     Paratype,  1  male,  taken  with  types. 

GORPIS  RUFINERVIS  Poppius. 

Gorpis  rufinervis  Poffius,  Ann.  Mus.  Zool.  Acad.  Sci.  19   (1914)  138. 

Head  longer  than  broad  (32  :  21)  ;  vertex  broad  (9).  Eye, 
11  :  6  :  9.  Antennse  stout;  segment  I  thinner  on  basal  fourth, 
conspicuously  clothed  with  stout,  dark  hairs,  55  :  70  :  71  :  27. 
Rostrum  with  stout,  almost  erect  dark  hairs  on  basal  half;  for- 
mula, 25  :  21  :  13.  Pronotum  longer  than  broad  (53  :  48),  punc- 
tures of  hind  lobe  quite  coarse  and  tending  to  be  elongate,  shoul- 
ders tumid,  basal  margin  faintly  sinuate.  Scutellum  injured  but 
apparently  not  noticeably  longer  than  broad.  Hemelytra  only 
faintly  widened  posteriorly,  membrane  extending  well  beyond 
apex  of  abdomen.  Fore  coxse  stout,  only  about  three  times  as 
long  as  thick  (32  :  10).  Front  femur  nearly  eight  times  as 
long  as  deep  (92  :  12),  slightly  longer  than  head  and  pronotum 
conjoined.     Clasper  as  in  text  fig.  1,  h. 

Length,  18.2  milhmeters  (11.7  to  apex  of  venter)  ;  width,  2.2 
(2.6  across  hemelytra) . 

South  Africa,  Pinesoun  (?),  May,  1917,  Marley;  Natal, 
Kloof,  1,500  feet,  1  male,  August,  1926,  no  collector. 

These  individuals  are  mutilated  and  somewhat  teneral,  and 
show  only  faint  evidence  of  the  dark  hemeljrtral  markings  de- 
scribed by  Poppius.  They  agree  with  the  description  in  all 
other  respects,  however,  and  thus  are  tentatively  referred  to 
rufinervis.  They  are  larger  and  noticeably  stouter  than  a  speci- 
men of  G.  cribraticollis  from  Ceylon  in  my  collection,  and  have 
much  stouter  antennae  and  fore  coxae.  The  eyes  are  less  sharply 
rounded  exteriorly,  and  the  pronotum  is  longer  and  broader 
and  is  inflated  within  the  humeral  angles. 
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GORPIS  SOROroUS  Renter. 

Gorpis  sordida  Reuter,  Ann.  Ent.  Soc.  Belg.  52    (1909)    428. 
Gorpis  sordidm  Hakris,  Philip.  Journ.  Sci.  43    (1930)   419,  fig.  1,  c. 

Papua,  Mafulu,  4,000  feet,  4  specimens,  January,  1934  (L. 
Evehjfi  Cheesman)  ;  Oquali,  4,500  feet,  July,  1933 ;  Hondo,  5,000 
feet,  January,  1934.  These  specimens  are  of  especial  interest 
because  Reuter's  types  were  from  New  Guinea.  The  clasper  of 
the  male  appears  to  differ  slightly  from  that  of  a  specimen  in 
my  collection  from  Los  Baiios,  Luzon. 

GORPIS  PAPUANUS  sp.  nov. 

Color  and  pattern  as  in  the  very  closely  allied  G.  sordidus  Reu- 
ter, but  recognizable  by  its  larger  size,  larger  eyes,  longer  an- 
tennsB  and  legs,  and  slightly  differently  formed  male  clasper. 

Head  (measured  to  collum)  longer  than  broad  (male,  27 :  24) , 
interocular  distance  (9)  slightly  greater  than  length  of  an  eye^ 
anteocular  part  not  as  porrect  and  swollen  as  in  longispinis. 
Eye,  length :  width :  depth,  10:7.5:10.5.  Antennse  very  long; 
segment  I  of  equal  diameter  throughout  its  length,  clothed  with 
a  few  fine,  short  hairs ;  segments,  72 :  103 :  130 :  32.  Rostral 
formula,  35 :  37 :  15.  Pronotum  as  long  as  broad  (40:  40) ,  front 
lobe  smooth,  somewhat  arched,  sharply  raised  above  collar; 
hind  lobe  thickly,  moderately  finely,  punctate,  slightly  impressed 
on  each  side  next  to  humeri,  base  broadly,  shallowly  concave. 
Scutellum  obviously  longer  than  broad,  apex  slightly  produced  and 
swollen.  Hemelytra  opaque,  only  feebly  expanded  beyond  apex 
of  clavus ;  membrane,  except  along  base,  hyaline ;  extending  weU 
beyond  tip  of  abdomen.  Anterior  coxa  about  seven  times  as 
long  as  thick  (58:  8)  and  almost  as  long  as  pronotum  and  scu- 
tellum conjoined.  Anterior  femur  about  eight  times  as  long  as 
thick  (105:13),  swollen  below  and  slightly  concave  above,  its 
tibia  distinctly  bowed,  its  tarsus  very  long.  Tergum  with  seg- 
ments margined  with  crimson.     Male  clasper  as  in  text  fig.  1,  a. 

Length,  male,  10.7  millimeters,  female,  11.8;  width,  1.8  to 
2.1. 

Holotype,  male,  and  allotype,  female,  Kokoda,  Papua,  1,200 
feet,  August,  1933  (L.  Evelyn  Cheesman)  ;  in  the  collection 
of  the  British  Museum  of  Natural  History.  Paratypes,  1  male 
and  2  females,  taken  by  Miss  Cheesman  at  the  type  locality  in 
April;  2  males,  taken  in  May;  2  males  and  2  females,  taken  in 
June;  2  females,  taken  in  September;  1  fenmle,  collected  at 
Ishurova,  3,000  feet,  July,  1933. 
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Because  of  Its  very  apparent  kinship  with  G.  aordidus,  which 
occurs  on  the  same  island  but  apparently  at  higher  altitudes, 
this  form  should  be  of  interest  to  students  of  distribution  in 
its  relation  to  speciation. 

60RPIS  NEGLECTUS  fp.  nor. 

Pale  yellowish  white,  eyes,  ocelli,  apical  ring  on  hind  tibia, 
and  two  spots  on  each  side  of  anterior  femora  reddish  to  crim- 
son. Head  longer  than  broad  (24  :  20),  vertex  about  as  in  si- 
millimus.  Eyes  smaller  than  in  simillimus,  8 :  5.5 :  8.  Antennae 
with  segment  I  of  about  equal  thickness  throughout  its  length, 
with  sparse,  short,  fine  hairs ;  proportions  of  segments,  46 :  62 : 
73 :  35.  Rostrum  stout,  25 :  20 :  12.  Pronotum  (37 :  37)  about  as 
in  similllmus;  hemelytra  slightly  broader  and  with  more  nearly 
parallel  sides,  claval  commissure  shorter,  its  length  equal  to 
distance  across  eyes.  Anterior  coxae  only  about  four  times  as 
long  as  thick  (35:9).  Front  femur  about  six  times  as  long 
as  deep  (75 :  12) ,  with  irregular  crimson  areas  at  middle  and 
apical  fifth.     Male  clasper  as  in  text  fig.  1,  /. 

Holotype,  male,  Australia,  Lordsborough  {H.  Hacker) ,  March 
31,  1934;  in  my  collection. 

In  many  respects  this  form  seems  nearest  Gorpis  simillimns 
and  G.  philippinensis  Harris.  It  may  be  readily  recognized 
from  these,  however,  by  the  characters  pointed  out  above  as 
well  as  by  the  distinctive  clasper  of  the  male. 

GORPIS  BBEVILINEATUS  (Scott). 

Nabis  b7'evilineatus  Scott,  Ann.  &  Mag.  Nat.  Hist.    (4)    14    (1874) 

445. 
Gorpis  suzukii  Matsumura,  Thousand  Insects  Japan  Addit.  1    (1913) 

179. 
Gorpis  suzukii  FuKUl,  Kontyu   (2)   2    (1927)   85,  pi.  5,  fig.  29. 
Nabis  brevilineatus  FuKUi,  Kontyu    (2)    2    (1927)    87. 
Gorpis  brevilineatus  EsAKi,  Kontyu  3    (1929)   224. 

Professor  Esaki  has  pointed  out  that  the  insect  called  Gorpis 
suzukii  by  Matsumura  is  identical  with  Scott's  Nabis  brevili- 
neatus from  Japan.  The  Matsumura  citation  did  not  appear 
in  the  various  abstracted  journals  until  a  late  date,  and  the 
species  was  thus  unfortunately  omitted  from  my  catalogue  of 
Gorpis? 

*Loc.  cit. 


ILLUSTRATION 

TEXT  FIGURE 

Fig,  1.  Left  clasper  of  males  of  various  species  of  Gorpis.  a,  Gorpis  pa- 
puanus  sp.  nov. ;  6,  G.  clavatus  sp.  no  v.;  c,  G.  simillimiis  sp.  nov. ; 
d,  G.  chinai  sp.  nov.;  e,  G.  longispinus  sp.  nov.;  /,  G.  neglectus 
sp.  nov.;  g,  G.  transvaalensis  Schouteden;  h,  G.  rufinervis  Poppius. 
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HELOTID^  OF  JAPAN,  KOREA,  AND  FORMOSA 
(COLEOPTERA) 

By   HiROMICHI   KONO 

Of  the  Entomological  Institute,  Hokkaido  Imperial  University 
Sapporo,  Japan 

The  family  Helotidse  is  represented  by  only  one  genus,  Helota 
MacLeay. 

Genus  HELOTA  MacLeay 

Helota  MACLEAY,  Annul.  Jav.   (1825)  42. 
Neokelota  Ohta,  Ins.  Mats.  4   (1929)   68.     (w.  syn.) 

After  examining  the  types  of  Neokelota  tsumaaka  Ohta,  Neo- 
helota  miwai  Ohta,  and  Helota  sonani  Ohta,  all  of  which  are 
preserved  in  the  Entomological  Institute  of  Hokkaido  Imperial 
University,  I  am  convinced  that  Neokelota  tsumaaka,  the  geno- 
type of  genus  Neokelota  Ohta,  is  the  male  of  Helota  kelleri  Rit- 
sema,  and  Neokelota  miwai  is  the  male  of  Helota  sonani  Ohta. 
Furthermore,  the  type  of  Helota  soTiani,  which  Ohta  designated 
as  the  male,  is  in  reality  the  female  of  the  species.  Consequently 
I  am  of  the  opinion  that  Neokelota  Ohta  should  be  regarded  as 
a  synonym  of  Helota  MacLeay,  because  the  characters  given  for 
the  former  are  merely  sexual  ones  of  less  than  generic  value. 

1.  HELOTA  THORACICA  Ritsema. 

Helota  thoracica  Ritsema,  Notes  Leyd.  Mus.  18  (1896)  49;  34  (1912) 

51;  MiWA,  Syst.  Cat.  Formosan  Col.  (1931)  60. 
Helota  fese  Ritsema  ab.  mushana  Ohta,  Inst.  Mats.   3    (1929)    108, 

109;  MiWA,  Syst.  Cat.  Formosan  Col.   (1931)    59.     (syn.  nov.) 
Helota  sp.  Kato,  Bunrui  Genshoku  Nippon  Konchu  Zukan  9   (1833) 

pi.  6,  fig.   6. 

Distribution. — Formosa;  Tibet. 

2.  HELOTA  OBERTHtJRI  Ritsema. 

Helota  Oberthiiri  Ritsema,  Notes  Leyd.  Mus.  11    (1889)   110;  Kato, 

Bunrui  Genshoku  Nippon  Konchu  Zukan  9  (1933)  pi.  6,  fig.  5. 
Helota  oberthiiri  MiWA,  Syst.  Cat.  Formosan  Col.  (1931)  60. 

Distribution — Formosa  (after  Miwa) ;  India. 

S.  helota  GEMMATA  Gorham. 

Helota  gemmata  Gorham,  Trans.  Ent.  Soc.  Lond.  (1874)  448  (pars) ; 
Reitter,  Verh.  Naturf.  Ver.  Briinn  16   (1876)   65,  pi.  1,  figs.  1-5; 
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Harold,  Abhandl.  Naturf.  Ver.  Bremen  5  (1876)  119;  Lewis,  Col. 
Cat.  Jap.  Archip.  (1879)  11;  Waterhouse,  Aid  Ident.  Ins.  (1882) 
pi.  133,  fig.  2;  Oliff,  Cist.  Ent.  3  (1883)  52,  pi.  3,  fig.  8;  ScHON- 
FELDT,  Cat.  Col.  Jap.  (1887)  94;  RiTSEMA,  Notes  Leyd.  Mus.  11 
(1889)  104;  Ann.  Mus.  Civ.  Genova  30  (1891)  888;  Lewis,  Ento- 
mologist 26  (1893)  150;  RiTSEMA,  Entomologist  26  (1893)  183; 
Junk  Col.  Cat.  34  Helotidae  (1911)  105;  Matsumura,  Thous.  Ins. 
Jap.  3  (1905)  51,  pi.  43,  fig.  3;  Konchu  Bunruigaku  2  (1905)  184; 
Jacobson,  Kafer  Russ.  West-Eur.  (1905-1913)  900;  Winkler,  Cat. 
Col.  reg.  pal.  6  (1926)  714;  Ohta,  Ins.  Mats.  3  (1929)  110;  YOKO- 
YAMA,  Nippon  no  Kochu  (1930)  116,  pi.  15,  fig.  2;  Matsumura, 
6000  111.  Ins.  Jap.  (1931)  141,  fig.  202;  111.  Comm.  Ins.  Jap.  3 
(1931)  32,  pi.  8,  fig,  11;  Yuasa,  Nippon  Konchu  Zukan  (1932) 
711,  ^g,  1395;  Kamiya  and  Adachi,  Genshoku  Kochu  Zufu  (1933) 
pi.  16,  fig.  3;  Kato,  Genshoku  Nippon  Konchu  Zukan  9  (1933)  pi. 
6,  fig.  8. 

Distribution. — Japan,  Hokkaido,  Honshu,  Shikoku,  Kiushu. 

4.  HELOTA  FULVIVENTRIS  Kolbe. 

Helota  fulviventris  Kolbe,  Arch.  f.  Naturg.  52  (1886)  182,  pi.  11,  fig. 
25;  RiTSEMA,  Notes  Leyd.  Mus.  11  (1889)  104;  Lewis,  Entomolo- 
gist 16  (1893)  183;  Jacobson,  Kaf.  Russ.  West-Eur.  (1905-1913) 
900,  pi.  24,  fig.  24;  RiTSEMA,  Junk  Col.  Cat.  34  Helotidae  (1911) 
105;  Winkler,  Cat.  Col.  reg.  pal.  6  (1926)  714;  Ohta,  Ins.  Mats. 
3  (1929)  108,  109;  Matsumura,  6000  111.  Ins.  Jap.  (1931)  141,  fig. 
201;  111.  Comm.  Ins.  Jap.  3    (1931)   33,  pi.  8,  fig.  15. 

Helota  japonica  Ohta,  Ins.  Mats.  3  (1929)  108,  109;  Matsumura, 
6000   111.  Ins.  Jap.    (1931)    141,  fig.  203.     (n.   syn.) 

Helota  fulviventris  ab.  awana  Ohta,  Ins.  Mats.  3   (1929)   108,  109. 

Distribution. — Japan,     Honshu,     Shikoku,     Kiushu;     Korea; 
Amur. 

5.  HELOTA  GORHAMI  Oliflf. 

Helota  Gorhami  Oliff,  Cist  Ent.  3    (1883)    53,  56;  KOLBB,  Arch.  f. 

Naturg.  52  (1886)  181;  Ritsema,  Notes  Leyd.  Mus.  11    (1889)  192; 

Junk   Col.   Cat.   34   Helotidae    (1911)    105;    Jacobson,   Kaf.   Russ. 

West-Eur.  (1905-1913)  900;  Winkler,  Cat.  Col.  reg.  pal.  6  (1926) 

714. 
Helota  gorhami  Ohta,  Ins.  Mats.  3   (1929)  108,  109. 

Distribution. — Korea ;  China. 

6.  HELOTA  SINENSIS  Oliff. 

Helota  sinensis  Oliff,  Cist.  Ent.  3  (1883)  54,  pi.  3,  fig.  3;  Miwa, 
Syst.  Cat.  Formosan  Col.  (1931)   60. 

Distribution. — Formosa  (after  Miwa) ;  China. 

7.  HELOTA  YEZOANA  sp.  nov. 

Helota  cereopunctata  Ohta,  Ins.  Mats.  3  (1929)  108  (pars) ;  Matsu- 
mura, 6000  111.  Ins.  Jap.  (1931)  141,  fig.  200. 
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Upper  surface  of  body  dark  bronze,  somewhat  coppery  shiny; 
four  elytra!  spots  yellow.  Antennae  testaceous,  slightly  inf uscated 
toward  Base.  Under  surface  mostly  reddish  testaceous,  head 
(except  throat)  and  elytral  epipleurse  metallic  green,  lateral 
portions  of  meso-  and  metasterna  pitchy  brown.  Femora  at 
apical  third  and  tibise  metallic  green;  tarsi  and  claws  pitchy 
brown. 

Head  strongly  and  rather  densely  punctured.  Prothorax 
trapezoidal,  widest  at  base;  lateral  edges  distinctly  crenulate; 
base  bisinuate,  hind  angles  acute;  anterior  angles  somewhat 
produced  and  rounded;  upper  surface  at  sides  strongly  and 
densely  punctured,  with  some  scattered  punctures  near  middle, 
except  impunctate  longitudinal  central  portion.  Scutellum 
small,  transverse,  impunctate.  Elytra  nearly  parallel,  rounded 
posteriorly,  each  with  ten  regular,  punctured  strise;  interstices 
impunctate,  1st,  2d,  6th,  and  8th  interstices  costate  on  apical 
^ portion;  anterior  yellow  spot  occupying  interstices  of  4th,  5th, 
and  6th  strise ;  posterior  yellow  spot  placed  between  3d  and  6th 
stri^.  Underside  of  head  (with  exception  of  impunctate  throat) 
and  lateral  portions  of  thorax  distinctly  punctured.  Legs  on 
metallic  portions  distinctly  punctured.  Anterior  tibiae  strongly 
curved,  shallowly  furrowed  along  under  side.  Abdomen  smooth, 
finely  punctured ;  last  ventral  segment  subtruncate  at  apex  and 
provided  with  a  tomentose  impression. 

Length,  7.5  millimeters. 

Holotype,  female,  Jozankei,  Hokkaido,  June  2,  1935,  H.  Kono, 

Paratype,  male,  Jozankei,  Hokkaido,  September,  1908,  S.  Mat- 
sumura. 

This  species  resembles  Helota  cereopunctata  Lewis,  from 
which  it  differs  in  the  slenderer  body  and  in  the  reddish  testa- 
ceous lateral  portions  of  the  prothorax. 

8.  HELOTA  CEREOPUNCTATA  Lewis. 

Helota  cereo-punctata  Lewis,  Ent.  Month.  Mag.  17  (1881)  225;  RlT- 

SEMA,  Junk  Col.  Cat.  34  Helotidae  (1911)   104. 
Helota  cereopunctata  Ritsema,  Entomologist  26    (1893)    183;  JACOB- 

SON,  Kaf.  Russ.  West-Eur.    (1905-1913)   900;  Winkler,  Cat.  Col. 

reg.  pal.  6   (1926)   714. 

Distribution, — Honshu   (after  Lewis) . 

9.  HELOTA  TAIWANA  Ohta. 

Helota  taiwana  Ohta,  Ins.  Mats.  4  (1929)  66;  MiWA,  Syst.  Cat.  For- 
mosan  Col.   (1931)   60. 
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Neohelota  pusilla   Kato    (nee   Oberthiir,   Bunrui   Genshoku   Nippon 
Konchu  Zukai  9   (1933)  pi.  6,  fig.  1,  2.     (syn.  nov.) 

Distribution. — Formosa. 

10.  HELOTA  HELLERI  Bitsema. 

Helota  helleri  RiTSEMA,  Notes  Leyd.  Mus.  34   (1912)   51. 

Helota  helleri  Ohta,  Ins.  Mats.  3   (1929)  108,  109;  MlWA,  Syst  Cat 

Formosan  Col.   (1931)   59. 
Neohelota  tsumaaka  Ohta,  Ins.  Mats.  4   (1929)   66,  68;  Matsumura, 

6000  111.  Ins.  Jap.  (1931)  141,  fig.  204;  MlWA,  Syst.  Cat.  Formosan 

Col.  (1931)  60.     (syn.  nov.) 

Distribution. — Formosa. 

11.  HELOTA  SONANI  Ohta. 

Helota  sonani  Ohta,  Ins.  Mats.  4   (1929)  66,  67,  female  (no  male); 

MiWA,  Syst.  Cat.  Formosan  Col.   (1931)   60. 
Neohelota  miwai  Ohta,  Ins.  Mats.  5    (1931)   136;  MlWA,  Syst.  Cat. 

Formosan  Col.   (1931)   60.     (syn.  nov.) 
Helota  fesB  ab.  mushana  Kato  (nee  Ohta) ,  Bunruin  Genshoku  Nippon 

Konchu  Zukan  9   (1933)  pi.  6,  fig.  6;  MiWA,  Syst.  Cat.  Formosan' 

Col.   (1931)   59. 

Distribution. — Formosa. 

12.  HELOTA  MONTANA  Ohta. 

Helota  montana  Ohta,  Ins.  Mats.  4  (1929)  66,  67;  MlWA,  Syst.  Cat. 
Formosan  Col.    (1931)    60. 

Distribution. — Formosa. 

18.  HELOTA  SEMIFULVA  Kitaema. 

Helota  semifulva  RiTSEMA,   Notes  Leyd.   Mus.   3    (1881)    80;   MlWA, 
Syst.  Cat.  Formosan  Col.    (1931)    60. 
Distribution. — Formosa  (after  Miwa) ;  Java. 


TWO  RARE  PEDICULATE  FISHES  FROM  THE 
PHILIPPINES 

By  Antolin  G.  Agco 
Of  the  Fish  and  Game  Administration^  Bureau  of  Science,  Manila 

ONE    PLATE 

This  paper  is  a  systematic  account  of  two  rare  Philippine 
fishes  based  on  three  specimens  trawled  from  a  depth  of  30 
fathoms  in  the  China  Sea  in  the  vicinity  of  San  Narciso,  Zam- 
bales  Province.  These  specimens  form  a  part  of  the  ichthyo- 
logical  collection  of  the  Fish  and  Game  Administration,  Bureau 
of  Science,  Manila. 

LOPHIID^ 

ANGLERS 

Body  contracted,  conical,  tapering  sharply  backwards  from 
shoulders.  Skin  mostly  smooth,  naked,  with  many  dermal  flaps 
about  head.  Head  wide,  depressed,  exceedingly  large.  Mouth 
very  large,  terminal,  opening  into  an  enormous  stomach;  upper 
jaw  protractile;  maxillary  without  supplemental  bone;  lower 
jaw  projecting,  both  jaws  with  very  strong,  unequal,  depres- 
sible  cardiform  teeth,  some  caninelike.  Vomer  and  palatines 
usually  with  strong  teeth.  Spinous  dorsal  of  3  isolated,  tenta- 
clelike  spines  on  head,  and  3  smaller  spines  behind,  forming  a 
continuous  fin;  second  dorsal  moderate,  similar  to  anal.  Pecto- 
ral membranes  scarcely  geniculated,  each  with  2  actinosts  and 
elongate  pseudobrachia.  Ventrals  jugular  I,  5  widely  separated. 
Branchial  apertures  comparatively  large,  in  inferior  axils  of  pec- 
torals.    Gills  3,  without  gill  rakers.     Pseudobranchise  present. 

Carnivorous  fishes  living  at  moderate  or  great  depths  of  tem- 
perate and  tropical  seas  in  the  Pacific,  Atlantic,  and  Indian 
Oceans. 

Genus  LOPHIOMUS  Gill 

Lophiomus  Gill,  Proc.  U.  S.  Nat.  Mus.  5   (1882)   552. 

Head  large,  depressed,  subcircular,  occupying  most  of  body, 
with  several  spines.  Teeth  in  lower  jaw  mostly  in  3  series, 
anteriorly  in  4  series.     Opercular  membrane  without  free  pos- 
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terior  margin.  Gill  openings  wide  below  pectorals,  extending 
beyond  them  posteriorly.  Pectorals  broad,  with  22  or  23  rays, 
bases  retractible  into  branchial  apertures.  Spinous  dorsal  with 
six  spines.  Soft  dorsal  with  8  rays;  anal  with  about  6  rays, 
last  ray  cleft  to  base  and  supported  by  a  single  basal  bone. 
Vertebra  about  19. 

LOPHIOMUS  SETIGERUS   (Vahl). 

Lophius  setigerus  Vahl,  Skrivt.  Naturh.  Selsk.  IV  1    (1797)  215. 
Lophius  viviparus  Bloch  and  SCHNEIDER,  Syst.  Ichth.   (1801)   142. 
Lophius  indicits  Alcock,  Journ.  Asiatic  Soc.  Bengal  58   (1889)   302; 

Descriptive  catalogue  of  Indian  Deep-Sea  Fishes  in  Indian  Mus. 

(1899)   53. 
LopKiomus  setigerus  Jordan  and  Evermann,  Bull.  U.  S.  Nat.  Mus. 

47  pt.  3   (1898)   2714;  Regan,  Ann.  &  Mag.  Nat.  Hist.  11    (1903) 

282;  Whitley,  Rec.  Aust.  Mus.  16  (1927-1929)  236. 

Head,  2;  dorsal,  I,  I,  I,  III — 8;  pectoral,  22;  ventral,  I,  5; 

anal,  7;  caudal,  7. 

Head  as  broad  as  long.  Mouth  terminal,  wide,  oblique,  low- 
er lip  extending  beyond  upper,  exposing  lower  teeth.  Teeth 
small,  unequal,  depressible  on  jaws;  two  series  in  upper,  an 
outer  row  of  smaller  teeth  and  an  inner  twice  as  long;  lower 
jaw  with  irregular  series  mostly  in  3  rows,  4  rows  anteriorly. 
One  or  two  strong  teeth  on  each  side  of  vomer;  four  or  five  in 
palatine.  Anterior  part  of  tongue  whitish,  with  a  network  of 
black  lines.  Eye  small,  slightly  less  than  interorbital  space. 
Snout  2.3  in  head,  with  characteristic  concavity  in  front  of  eye, 
bordered  by  two  strong  spines  anteriorly.  Operculum  with 
four  spines,  three  at  preopercle,  one  at  superior  angle  of  opercle. 
First  spine  of  preopercle  at  edge  of  disc  pointing  forward, 
other  two  outward.  Other  spines  of  head,  two  short  ones  be- 
hind angle  of  mouth,  two  in  supraorbital,  four  in  postorbital, 
three  on  medial  ridge  bordering  concavity  before  eye,  two  at 
occiput,  one  at  ridge  between  head  and  humeral  process.  Hu- 
meral spine  trifid,  first  point  vertical,  other  two  directed  pos- 
teriorly. Gills  three;  gill  openings  transverse,  wider  than  eye, 
below  pectorals,  at  hind  edge  of  disc. 

Spinous  dorsal  modified,  composed  of  somewhat  isolated 
spines.  Foremost  dorsal  spine,  a  bristle  with  fleshy  bait,  reach- 
ing base  of  third  dorsal  spine.  Second  dorsal  spine  shorter 
than  first,  fringed  throughout.  First  and  third  longest.  Base 
of  soft  dorsal  2.5  in  head.     Pectorals  broad  with  rounded  mar- 
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gin,  length  about  equal  to  distance  from  mouth  to  hind  margin 
of  eye.  Ventrals  small,  1.7  in  caudal.  Origin  of  anal  below 
fourth  ray  of  soft  dorsal.  Caudal  subtruncate,  5.4  in  total 
length. 

Alcoholic  specimens  brownish  olive,  dermal  flaps  darker;  ven- 
tral surface  whitish. 

Described  from  No.  31936,  63  mm,  and  No.  31937,  55  mm, 
trawled  by  M/L  "Science  V  from  a  depth  of  30  fathoms  in 
the  China  Sea  off  San  Narciso,  Zambales  Province,  Luzon,  Phil- 
ippine Islands,  February  10,  1937.  These  are  the  first  Philip- 
pine  specimens  taken  of  this  genus  and  species. 

Known  to  inhabit  certain  depths  of  the  sea  from  the  coast 
of  Malabar  to  the  seas  of  China  and  Japan. 

OGCOCEPHALID^ 

BAT  FISHES 

Head  very  broad  and  depressed,  snout  more  or  less  elevated; 
trunk  short  and  slender,  mouth  small,  subterminal  or  inferior, 
lower  jaw  included,  teeth  villiform  or  cardiform.  Gill  openings 
very  small,  above  and  behind  axils  of  pectorals.  Body  and  head 
covered  with  bony  tubercles  or  spines.  Spinous  dorsal  reduced 
to  a  small  rostral  tentacle  which  is  retractile  into  a  cavity  under 
a  prominent  process  on  forehead.  Soft  dorsal  and  anal  small 
and  short,  ventrals  well  developed.  Pectoral  base  strongly  an- 
gled with  long  pseudobrachia  and  3  actinosts.  Branchiostegals 
5.     No  pseudobranchiae. 

Fishes  inhabiting  warm  waters  of  the  Atlantic,  Pacific,  and 
Indian  Oceans. 

Genus  HALIEUTOPSIS  Garman 

Halieutopsis    Garman,    Mem.    Mus.    Comparative    Zool.    Harvard    24 
(1899)  89. 

Head  wide,  broadly  rounded  forward;  rostrum  and  skull 
raised  above  balance  of  disclike  head.  Snout  indented;  sub- 
opercular  region  much  swollen.  Eyes  small.  Rostral  niche 
deep ;  rostrum  overhanging ;  illicium  protractile  and  depressible, 
esca  with  two  large  spherical  bulbs  and  a  median  slender  bi- 
furcated more  mobile  portion.  Mouth  medium,  anterior,  over- 
hung by  swollen  margins.  Teeth  absent  from  vomer,  palatines, 
and  apparently  from  tongue.  Subopercular  process  and  spines 
well  developed.    Gills  two,  none  on  first  and  fourth  arches. 
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HALIEUTOPSIS  VERMICULARIS  Smith  and  Radcliffe. 

Halieutopsis  vermicularis  Smith  and  Radcliffe,  Proc.  U.  S.  Nat. 
Mus.  42  (1912)  209;  Kamohara,  Annot.  ZooL  Japon.  (1)  16  (1937) 
12. 

Head,  1.7;  depth,  3;  dorsal,  4;  pectoral,  11;  ventral,  5;  anal, 
3;  caudal,  6. 

Body  short,  slender,  tapering  posteriorly.  Head  compara- 
tively broad,  depressed,  subcircular.  Mouth  small,  subterminal. 
Jaws  subequal,  upper  slightly  protruding  forward.  Narrow 
band  of  villiform  teeth  in  jaws  and  tongue,  absent  from  vomer 
and  palatines.  Snout  equal  to  eye,  bluntly  rounded  anteriorly. 
Nostrils*  moderate,  lying  in  a  depression  in  anterior  margin 
of  rostrum.  Illicial  niche  less  than  eye  diameter,  overhung  by 
arched  rostrum  which  projects  beyond  jaws.  Illicium  trilobed, 
two  basal  wedge-shaped  bulbs  and  an  upper  median  spherical 
lobe.  Eye  small,  5  in  head.  Interorbital  equal  to  eye,  trough- 
like, deep.  Gill  openings  small,  well  ahead  of  pectoral  base, 
forward  and  toward  side  of  tail.  Gills  2,  gill  rakers  short, 
fleshy  tubercles,  six  on  lower  arch  of  first. 

Dorsal  surface  covered  with  stellate  tubercles  capped  with 
spines.  Minute  tubercles  between  large  ones.  Rostral  spines 
strong,  an  erect  median  spine  overhanging  tentacular  cavity, 
with  one  lateral  oblique  bicuspid  spine  on  each  side.  Large 
tubercles  on  sides  of  disc  with  bifid  and  trifld  spinules.  Ventral 
surface  of  disc  naked,  except  for  small  spinous  tubercles  below 
mandible  and  minute  fleshy  tubercles  scattered  all  around  ven- 
trally. 

Soft  dorsal  origin  about  midway  between  occiput  and  tip  of 
caudal,  longest  rays  5  in  standard  length.  Pectorals  1.9  in  head. 
Ventrals  as  long  as  soft  dorsal,  set  wide  apart.  Anal  inserted 
below  soft  dorsal  base,  its  length  2  in  pectoral.  Caudal  truncate, 
2  in  width  of  head. 

Alcoholic  specimens  grayish  olive;  dorsal  surface  with  olive 
vermiculations ;  tips  of  soft  dorsal,  anal  and  caudal  dusky,  ven- 
tral surface  colorless. 

Here  described  from  specimen  No.  31935,  34  mm  long,  trawled 
by  M/L  "Science  I"  at  a  depth  of  30  fathoms  off  San  Narciso, 
Zambales  Province,  Luzon,  Philippines,  February  10,  1937. 


ILLUSTRATION 

Plate  1 

Fig.  1.  Lophiomus  setigerus    (Vahl) ;   dorsal  view. 

2.  Halieutopsis  vermicularis  Smith  and  Radcliffe;  dorsal  view. 

3.  Lophiomus  setigerus   (Vahl)  ;  ventral  view. 

4.  Halieutopsis  vermicularis  Smith  and  Radcliffe;  ventral  view. 
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PLATE   1. 


TWO  NEW  DECAPODS  FROM  THE  PHILIPPINES 

By  GuiLLERMo  J.  Blanco 
Of  the  Fiah  and  Gamie  Admiinhtration,  Bureau  of  Science,  Manila 

TWO  PLATES    , 

In  this  paper  are  given  the  descriptions  of  two  new  Philip- 
pine species  of  Palwmon.  The  specimens  of  P.  lagdaoensis  were 
collected  from  the  brackish  portions  of  Cagayan  River  at  Apar- 
ri,  March,  1938.  Those  of  P.  talaverse  were  collected  by  Mr. 
Florencio  Talavera  from  Sampaloc  Lake,  San  Pablo,  Laguna 
Province,  February  25,  1931. 

The  classification  of  the  smaller  varieties  of  Philippine  pa- 
temons  is  still  lacking.  In  1914  R.  P.  Cowles  described  ten 
species  of  fresh-water  palsemons.  The  specimens  described 
were  mostly  of  larger  varieties  of  prawns.  Recently  a  new 
species  of  marine  Polsemon  from  northern  Luzon  was  described. 
This  brings  up  to  a  total  of  thirteen  the  number  of  Palsemon 
species  known  to  inhabit  the  seas  and  inland  waters  of  the  Phil- 
ippines. 

Genus  PAL^MON  Fabricius 

Rostrum  well  developed,  laterally  compressed,  toothed  above 
and  below.  Carapace  smooth,  furnished  with  antennal  and 
branchiostegal  or  hepatic  spines.  Pterygostomian  spine  want- 
ing.    Mandible  with  3-jointed  palp. 

PAL^MON  LAGDAOENSIS  sp.  nov.    Plate  1. 

Rostrum  short,  slightly  curved  upwards  a  little  beyond  an- 

tennal  scale;  rostral  -^^ -dentate,  6  prominent  teeth  on  upper 

margin,  only  1  tooth  on  carapace,  behind  orbital  margin;  5  to 
6  teeth  on  lower  margin ;  tip  bifid.  Carapace  smooth ;  antennal 
and  branchiostegal  spines  present;  supraorbital  and  hepatic 
spines  absent;  pterygostomian  angle  rounded.  Eyes  slender, 
twice  as  long  as  wide,  cornea  2.5  times  its  dorsal  length ;  ocellus 
brownish  to  blackish.  Mandible  with  molar  and  incisor  process 
with  3-jointed  palp  (Plate  1,  fig.  2).  Maxillule  cross-shaped, 
distal  margin  of  lacinia  with  spinelike  structures  and  setae, 
endopodite  thumblike  (Plate  1,  fig.  3).  Third  maxilliped  with 
hair  structures,   reaching  beyond  ischium   of  first  peraeopod. 
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Lateral  process  of  basal  segment  of  first  antennular  peduncle 
ending  in  acute  spine,  reaching  beyond  middle  of  next  segment. 
Outer  antennular  flagellum  as  long  as  inner  flagellum.  Antennal 
scale  parallel-sided,  2.5  times  as  long  as  broad;  outer  margin 
straight,  terminating  with  acute  spine. 

First  perseopods  equal  in  size  and  length,  reaching  beyond 
antennae  scale  by  their  chela  or  reaching  tip  of  rostrum.  Chela 
with  tufts  of  hairs;  3  times  in  carpus;  mobile  and  immobile 
fingers  with  minute  spines  at  cutting  edge.  Fingers  as  long 
as  palm.  Second  perseopods  equal  in  size  and  length,  long, 
reaching  beyond  rostrum  by  tip  of  merus  and  chela.  Chela, 
with  tufts  of  hairs,  1.25  times  in  carpus,  cutting  edge  of  mobile 
finger  with  three  teeth,  of  immobile  finger  with  one  tooth  (Plate 
1,  fig.  4),  fingers  as  long  as  palm. 

Third,  fourth,  and  fifth  legs  similar,  fifth  longer  than  third 
or  fourth.  Dactylus  of  third  and  fourth  slightly  curved ;  dacty- 
lus  of  fifth  leg  much  curved.  Propodus  twice  as  long  as  carpus ; 
posterior  borders  armed  with  slender  spines  in  pairs. 

Body  robust  in  female,  dorsally  rounded.  Abdominal  pleura 
rounded  in  first  to  third  somites ;  fourth  and  fifth  acutely  pointed 
behind.  Sixth  abdominal  somite  longer  than  fifth;  breadth 
twice  in  dorsal  length.  Pleopods  moderate,  usually  foliaceous. 
Telson  tapering,  with  two  pairs  of  curved  spines  dorsally.  Apex 
of  telson  with  rounded  comers  pointed  at  tip  with  two  short 
equal  externolateral  spines  and  two  long  intemolateral  spines; 
between  them  a  pair  of  setse.  Uropods  each  with  a  distinct 
spine. 

Type  locality. — Cagayan  River.  Specimens  caught  in  scissor 
nets. 

Color. — ^Live  specimens  yellowish  brown  with  pink  eggs  in 
female.     Specimens  in  alcohol  yellowish  pink. 

Measurements, — Several  specimens  collected  from  Cagayan 
River  within  vicinity  of  Bisugu,  Aparri,  Cagayan,  March,  1938, 
ranging  from  32  to  40  mm,  from  tip  of  rostrum  to  tip  of  telson. 

This  new  species  is  named  lagdaoensis  after  the  word  lagdao, 
the  local  name  for  small  fresh-water  or  brackish-water  forms  of 
prawns. 

PALi^EMON  TALAVER.^  sp.  nov.     Plate  2, 

Rostrum  short,  slightly  curved,  a  little  beyond  antennal  scale, 

8—11 

-K^  -dentate,  8  to  11  prominent  teeth  on  upper  edge,  two  teeth 

on  carapace,  one  behind  orbital  margin,  the  other  just  above 
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eye  orbit;  tip  not  bifid.  Carapace  smooth;  antennal  and  hepatic 
spines  present;  branchiostegal  spine  wanting;  pterygostomian 
angle  rounded.  Eyes  slender,  two  times  as  long  as  wide,  cornea 
2.5  times  its  dorsal  length. 

Mandible  with  molar  and  incisor  process  with  3-jointed  palp 
(Plate  2,  fig.  2).  Third  maxilliped  reaching  beyond  ischium  of 
first  perseopod.  Lateral  process  of  basal  segment  of  first  an- 
tennular  peduncle  ending  in  acute  spine,  reaching  beyond  mid- 
dle of  next  segment.  Outer  antennular  flagellum  as  long  as 
inner  flagellum.  Antennal  scale  3.5  times  as  long  as  broad, 
outer  margin  nearly  straight,  terminating  in  acute  spine. 

First  perseopods  equal  in  size  and  length,  reaching  beyond 
antennal  scale  and  reaching  beyond  tip  of  rostrum.  Chela  with 
tufts  of  hairs  (Plate  2,  fig.  3)  ;  mobile  and  immobile  fingers  with 
minute  spines  at  posterior  cutting  edge.  Fingers  a  little  longer 
than  palm.  Second  parseopods  equal  in  size  and  length,  long, 
reaching  beyond  rostrum  by  one  half  of  merus  and  chela. 
Chela  without  tufts  of  hairs ;  1.2  times  in  carpus ;  cutting  edge 
of  mobile  finger  with  two  teeth ;  of  immobile  finger  with  three 
teeth  (Plate  2,  fig.  4)  ;  fingers  as  long  as  palm.  Third,  fourth, 
and  fifth  perseopods  similar,  fifth  slightly  longer  than  preceding 
two.  Dactylus  of  fifth  perseopod  curved,  third  and  fourth 
slightly  curved.  Propodus  twice  as  long  as  carpus;  posterior 
borders  armed  with  slender  spines  in  pairs. 

Body  not  robust,  dorsally  rounded.  Abdominal  pleura  round- 
ed in  first,  second,  and  third  somites,  fourth  and  fifth  acutely 
pointed  behind.  Pleopods  moderate  in  size,  usually  foliaceous. 
Sixth  abdominal  somite  as  long  as  fifth  dorsally.  Telson  tap- 
ering with  two  pairs  of  dorsal  spines  and  one  spine  at  apex. 
Apex  of  telson  not  rounded,  corners  pointed  at  tip,  with  two 
short  equal  externolateral  spines,  and  two  long  internolateral 
spines,  and  in  between  three  unequal  long  setse.  Uropods  each 
with  a  distinct  spine. 

Type  locality. — Sampaloc  Lake,  San  Pablo,  Laguna  Province, 
Luzon. 

Color, — Specimens  in  alcohol  yellowish. 

Measurements, — Several  specimens  collected  from  Sampaloc 
Lake,  San  Pablo,  Laguna  Province,  range  from  17  te  35  mm 
in  length,  from  tip  of  rostrum  to  tip  of  telson. 

The  specific  name  is  given  in  honor  of  Mr.  Florencio  Tala- 
vera,  who  is  responsible  for  the  identification  of  most  of  the 
carcinological  collections  of  the  Bureau  of  Science. 
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ILLUSTRATIONS 

[Drawings  by  Guillermo  J.  Blanco.] 

Plate  1.  Pal-^mon  lagdaoensis  sp.  nov. 

Fig.  1.  Female,  lateral  view;   x  3.5. 

2.  Mandible  with  palp;  x  30. 

3.  Maxillule;    x    30. 

4.  Portion   of   chela   of   second   walking   leg;    showing  cutting  edge; 

X  30. 

5.  Dorsal  portion  of  telson,  showing  dorsal  spines;    X    30. 

6.  Terminal  portion  of  telson;    X   50. 

Plate  2.  Pal^mon  talaverae  sp.  nov. 

Fig.  1.  Male,  lateral  view;  x  3.5. 

2.  Mandible  with  palp;    X   30. 

3.  Chela  of  first  walking  leg;   X  30. 

4.  Portion   of  chela   of   second   walking   leg,   showing   cutting   edge; 

X   30. 

5.  Dorsal  portion  of  telson,  showing  dorsal  spines;    X   30. 

6.  Terminal  portion  of  telson;    X   60. 
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SNAIL  FISHING  AND  DUCK  RAISING  IN  LAGUNA 
DE  BAY,  LUZON 

By  Felix  J.  Arriola  and  Domiciano  K.  Villaluz 
Of  the  Fish  and  Game  Administration^  Bureau  of  Science,  Manila 

FOUR  TEXT  FIGURES 

Since  1918  there  has  been  a  noticeable  increase  in  the  capital 
invested  in  the  duck  industry  in  Laguna  de  Bay.  At  present 
there  are  no  less  than  300,000  duck  layers  kept  in  the  various 
towns  bordering  the  lake.  It  is  claimed  that  this  progress  in 
the  duck  industry  has  been  attained  as  a  result  of  the  intro- 
duction and  use  of  the  kaladkad  (text  fig.  1,  a)  system  of  gath- 
ering snails.  Previous  to  1918  the  pangahig  (text  fig.  1,  b) 
was  employed  by  the  duck  raisers  for  snail  fishing.  The  rapid 
increase  in  the  number  of  birds  kept  and  fed  mostly  with  snails 
eliminated  the  use  of  this  device,  for  it  was  inefficient  and  dif- 
ficult to  operate. 

The  kaladkad  system  which  is  now  extensively  used  in  snail 
fishing  is  being  carefully  studied  to  determine  its  relation  to 
the  fauna  of  the  lake  in  general,  with  the  extent  of  the  snail 
fishery,  and  the  effects  of  this  industry  on  the  other  fishing 
gear  employed  in  the  lake. 

SNAILS  AS  FEED  FOR  DUCKS 

Mollusks  represent  the  bulk  of  food  of  domesticated  ducks 
kept  around  Laguna  de  Bay.  People  engaged  in  this  industry 
maintain  that  the  only  way  to  raise  these  birds  profitably  is 
to  feed  them  wholly  or  partially  with  snails.  Alonte  (1930) 
reported  that  approximately  2  or  3  kaengs  of  Vivipara  angularis 
(svsong  pangpang)  are  consumed  by  100  ducks  a  day.  One 
kaeng  contains  approximately  from  50,000  to  60,000  mature 
snails,  or  an  average  of  55,000.  The  300,000  duck  layers  con- 
sume, therefore,  an  average  of  7,500  kaengs  or  412,500,000  snails 
a  day,  a  comparatively  large  quantity  taken  from  the  small 
snail-bed  area  available  in  the  lake. 

Because  of  the  scarcity  of  V.  angidaris,  several  other  species 
of  shells  are  gathered  in  large  quantities.     Among  these  are 
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Fig.  1.  Snail-fishing  gear  used  in  Laguna  de  Bay.     a,  Kaladkad;  b,  pangahig. 

Ampullaria  hizonica  Reeve  (Ampulariidse) ;  Melania  lateritia 
Lea,  M.  scabra  Miiller,  M.  pantherina  van  den  Bosch,  and  M. 
dsperata  Lamarck  (Melaniidse)  ;  and  Corbicula  manillensis  Phil- 
ippi  (Cyrenidse). 

SNAIL  POPULATION  OF  LAGUNA  LAKE 

The   snail  population  in  the  lake  has  a  wide   distribution. 
From  the  edge  to  the  middle  of  the  lake  V.  angularis,  together 
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with  otiier  species  of  shells,  are  known  to  thrive.  The  best 
breeding  ground  for  V.  angularis  and  the  several  species  of 
Melania,  however,  is  the  muddy  bottom  of  the  lake  from  where 
the  bulk  of  snails  are  hauled.  Corbicula  manillensis  is  known 
to  inhabit  sandy  and  stony  bottoms.  Thus  the  amount  of  this 
shell  caught  by  the  kaladkad  is  insignificant,  as  this  gear  cannot 
be  operated  in  such  places. 

The  area  of  Laguna  de  Bay  is  930.7  square  kilometers,  and 
the  area  open  for  the  kaladkad  fishermen  is  placed  at  about 


Los  Banos 


Fig.  2.  Map   showing   the   number   of    V.   angularis   per   square   meter,    taken   at   randoml  .in 

Lacuna  de  Bay. 

850  square  kilometers.  The  remaining  80.7  square  kilometers 
are  either  occupied  by  fish  corrals  and  various  kinds  of  bamboo 
fish  traps,  or  have  sandy  and  gravelly  bottom.  Snail  fishing  in 
the  latter  region  is  very  inconvenient,  due  to  the  obstructions 
met  with  in  the  operation  of  the  kaladkad.  Furthermore,  the 
operation  of  any  fishing  gear  within  a  radius  of  100  meters 
from  the  fish  corrals  is  prohibited.  In  spite  of  the  wide  area 
open  for  the  kaladkad  fishermen,  however,  many  of  them  are 
hauling  snails  within  prohibited  zones. 
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Snail  fishermen  when  interviewed  about  the  relative  abun- 
dance of  snails  in  the  lake  confirmed  the  finding  that  the  snails 
are  becoming  scarcer  from  year  to  year.  The  snail  supply  in 
the  open  portions  of  the  lake  is  so  low  that  even  if  snail  fishing 
is  allowed  within  prohibited  zones  the  snails  procurable  are  not 
sufficient  to  meet  present  or  future  demand. 


QUANTITY  OF  VIVIPARA  ANGULARIS  AVAILABLE 

In  order  to  ascertain  the  approximate  Vivipa/ra  angularis 
population  in  Laguna  de  Bay,  23  plots  of  1  square  meter  each 
were  selected  at  random,  and  the  snails  available  on  them  were 
taken  and  counted  June  30,  1937.  Table  1  and  text  fig.  2, 
showing  a  map  of  the  lake,  show  the  places  where  the  snails 
were  taken.  The  average  number  of  V.  angularis,  Melania  spp., 
and  C.  manillensis  per  square  meter  was  found  to  be  18,  318, 
and  14,  respectively.  Melarda  spp.  and  C.  manillensis  were  also 
counted,  because  they  are  now  being  used  as  substitute  for  V, 
angularis.  They  are  not,  however,  as  valuable  a  feed  as  V. 
angularis,  which  is  considered  best  for  egg  production. 

Table  1. — Number  of  Vivipara  anguloHs  taken  per  square  meter  at 
random  in  Laguna  de  Bay, 


Locality. 


Looc  Cove,  Cardona. 

Between  Baras  and  Tanay 

Between  Pililla  and  Quisao 

Sorosoro 

Near  mouth  of  Diablo  Pass 

Bagumbayan 

Between  Lambac  and  Boor 

Between  Boor  and  Jalajala  Point 

Between  Balibago  and  Jalajala  Point.. 

Talim  Point _ 

Between  Jalajala  Point  and  Bay  Island.. 

Between  Jalajala  Point  and  Pila__ 

Between  Jalajala  Point  and  Nanghaya_. 
Between  Bagombong  and  Santa  Cruz  _. 

Lumbang 

Paete __ _ 

Near  Bay  Island 

Near  Calamba  Island 

Between  western  side  of  Talim  Island 

and  Santa  Rosa. 
Between  San  Pedro  and  Diablo  Pass-_. 

Muntinlupa 

Binangonan : 

Darangan 


Average.. 
Total— - 


Lot  No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


para. 


2 
13 
22 

5 
24 
46 
10 

1 
18 

0 
23 
68 
36 

4 
25 
43 

7 
16 

3 

10 

31 

0 

11 


18 


419 


Mela- 
nia. 


522 
518 
405 
617 
311 
427 
308 
629 
633 
504 
347 

54 
221 
872 
623 

23 
547 
314 
216 

307 
212 
321 
242 


318 


9,173 


Curbi- 
cula. 


6 

57 

8 

13 

0 

0 

0 

8 

5 

12 

61 

0 

21 

7 

68 

0 

6 

0 

0 

17 

23 

0 

3 


14 


315 


Total. 


530 
588 
455 
636 
335 
473 
318 
638 
556 
516 
431 
122 
278 
883 
716 
66 
560 
330 
219 

334 
265 
321 
256 


Depth. 


12 

10 

17 

23 

12 

15 

14 

15 

17 

14 

10 

8 

8 

6 

5 

14 

12 

10 

12 
7 
6 
5 
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The  following  data  were  used  in  the  present  computation  of 
the  population  of  V.  angubaris  in  Lagiina  de  Bay : 

Average  number  of  F.  angularis  per  square  meter,  18. 
Area  accessible  to  kaladkad,  850  sq.  km. 
Computed  V,  angvXaris  population,  15,300,000,000. 
y.  angularis  consumed  daily,  412,500,000. 

According  to  Alonte  (1930)  Vivipara  angularis  attains  sexual 
maturity  at  an  average  length  of  19.08  millimeters  and  an  aver- 
age width  of  15.11  millimeters  at  the  age  of  63  days.  Ac- 
cording to  the  normal  expectation  in  biotic  potentiality  of 
organisms,  at  least  one  individual  out  of  any  given  number  of 
offspring  reaches  sexual  maturity.  A  generation  of  F.  angu- 
laris  lasts  about  63  days,  so  that  approximately  5  generations 
are  produced  in  one  year.  Thus  within  a  year  one  snail  will 
give  rise  to  about  32  snails. 

The  population  of  F.  angtdaris,  15,300,000,000,  is  divided  into 
63  lots  of  242,900,000  individuals  each.  For  63  days  at  least 
1  lot  reaches  sexual  maturity  per  day.  The  daily  withdrawal  is 
also  divided  into  63  groups,  each  group  assumed  to  be  distributed 
among  each  lot  of  the  entire  population.     Thus  6,560,000  V.  an^ 

gularis- '—^ ^are  assumed  to  be  taken  from  each  lot  daily. 

bo 

By  this  assumption  the  consumption  is  allotted  uniformly  and  the 

danger  of  rapid  exhaustion  of  the  snail  population  is  avoided. 

But  the  daily  consumption  allotted  to  each  group      ^  I^^  '  ^ 

o,5oU,u0u 

is  contained  37  times  in  one  lot,  so  that  only  the  first  37  lots 
have  to  reproduce  once  in  this  present  computation.  The  com- 
putation is  therefore  based  on  the  remaining  population  of  F. 
angularis  after  a  lapse  of  37  days. 

Table  2  shows  that  on  the  first  day  lot  1  will  be  doubled,  or 
485,800,000  V.  angularis.  On  the  second  day  all  the  lots  will 
be  diminished  by  6,560,000,  and  the  population  of  lot  2  after 
reproduction  is  472,680,000.  From  the  same  table,  the  popula- 
tion of  each  lot  is  given  at  maturity.  The  population  of  lot  1 
after  deducting  the  consumption  for  37  days  is  243,080,000  F. 
angularis,  and  the  population  of  lot  37  on  the  37th  day  is 
6,920,000  so  that  on  the  38th  day  this  lot  will  be  exhausted. 
The  remaining  37  lots,  which  have  reproduced  once,  will  be 
exhausted  after  11  days,  because  the  total  population  of  the  37 
lots  after  37  days  is  4,625,490,000,  and  divided  by  412,500,000 
(daily  quantity  consumed)   will  give  only  11  days.     It  is  safe 
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to  conclude,  therefore,  that  38  days  after  June  30,  1937,  when 
the  census  of  the  snail  population  was  taken,  the  population 
of  V,  angidaris  will  be  so  small,  almost  reaching  the  zero  point, 
that  rehabilitation  of  this  species  is  impossible^  especially  as 
long  as  the  people  persist  on  their  present  practice. 

Table  2. — Diminution  of  first  37  lots  that  have  reproduced  once. 


Lot. 

Population  at 
maturity. 

Days 
before  lot 
reproduces. 

Population 

after 
reproduction. 

Snails  taken 
in  37  days. 

Remaining 

snails  after 

37  days. 

1 

242,900,000 

236,340,000 

229,780,000 

223,220.000 

216,660,000 

210,100,000 

203,540,000 

196,980,000 

190,420,000 

183,860,000 

177,300,000 

170,740,000 

164,180,000 

157,620,000 

157,060,000 

144,500,000 

137,940,000 

131,380,000 

124,820,000 

118,260,000 

111,700,000 

105,140,000 

98,580,000 

92,020,000 

85,460,000 

78,900,000 

72,340,000 

65,780,000 

59,220,000 

52,660,000 

46,100,000 

39,540,000 

32,980,000 

26,420,000 

19,860,000 

13,300,000 

6.740,000 

180,000 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

485,800,000 

472,680,000 

459,560,000 

446,440,000 

433,320,000 

420,200,000 

407,080,000 

393,960,000 

380,840,000 

367,720,000 

354,600,000 

341,480,000 

328,360,000 

315,240,000 

302,120,000 

289,000,000 

275,880,000 

262,760,000 

249,640,000 

236,520,000 

223,400,000 

210,280,000 

197,160,000 

184,040,000 

170,920,000 

157,800,000 

144,680,000 

131,560,000 

118,440,000 

105,320,000 

92,200,000 

79,080,000 

65,960,000 

52,840,000 

39,720,000 

26,600,000 

13,480,000 

360,000 

242,720,000 

236,160,000 

229,600,000 

223,040,000 

216,480,000 

209,920,000 

203,360,000 

196,800,000 

190,240,000 

183,680,000 

177,120,000 

170,560,000 

164,000,000 

157,440,000 

150,880,000 

144,320,000 

137,760,000 

131,200,000 

124,640,000 

118,080,000 

111,520,000 

104,960,000 

98,400,000 

91,840,000 

85,280,000 

78,720,000 

72,160,000 

65,600,000 

59,040,000 

52,480,000 

45,920,000 

39.360,000 

32,800,000 

26,240,000 

19,680,000 

13,120,000 

6,560,000 

243,080,000 

236,520,000 

229,960,000 

223,400,000 

216,840,000 

210,280,000 

203,720,000 

197,160,000 

190,600,000 

184,040,000 

177,480,000 

170,920,000 

164,360,000 

157,800,000 

151,240,000 

144,680,000 

138,120,000 

131,560,000 

125,000,000 

118,440,000 

111,880,000 

105,320,000 

98,760,000 

92,280,000 

85,640,000 

79,080,000 

72,520,000 

65,960,000 

59,400,000 

52,840,000 

46,280,000 

39,720,000 

33,160,000 

26,600,000 

20,040,000 

13,480,000 

6,920,000 

2 

3 

4 

5      - 

6 

7  .  

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 _ 

18 

19 

20 

21  

22  -   __ 

23 

24 

25 

26 

27 

28  -  -- __ 

29 

30 

31 

32 

33 

34 

35   __. 

36 

37 

38 

4,625,490,000 

KALADKAD 

The  frame  of  the  kaladkad  or  dredge  net  is  in  the  form  of 
an  isosceles  triangle  made  of  cast  iron.  The  base  is  3  feet 
long  and  the  sides  are  3.5  feet  high  each.     About  6  inches  above 
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the  base  and  parallel  to  it  is  another  iron  bar,  which,  together 
with  the  base  and  the  lower  part  of  the  sides,  forms  a  regular 
trapezoid.  Attached  to  the  upper  parallel  iron  bar  and  perpen- 
dicular to  its  plane  is  a  rectangular  board  5  inches  by  24  inches 
which  serves  as  a  regulator  of  the  pressure  of  the  gear  against 
the  bottom  of  the  lake  during  the  process  of  hauling.  Around 
the  mouth  of  the  trapezoid  is  attached  a  semicircular  net  (Agui- 
naldo  Standard  No.  1)  which  is  in  the  form  of  a  bag.  The 
vertex  of  the  triangle  is  provided  with  a  loop  where  an  abaca 
rope  of  about  |-inch  diameter  is  hooked.  This  rope,  about  30 
yards  long,  is  used  in  towing  the  gear. 


Fig.  3.  Native  dugout  of  the  Lagtina  outrigger  type. 

The  boats  employed  are  the  native  dugouts  or  bancas  of  the 
Laguna-outrigger  type  with  an  average  capacity  of  12  kaengs 
of  shells.  They  are  about  12  yards  long  with  a  width  of  4  feet 
an(d  a  depth  of  3  feet.  Each  sailboat  is  usually  manned  by  at 
least  two  men  employing  2  to  3  dredge  nets  at  a  time.  One  man 
acts  as  the  steersman,  whose  main  duty  is  to  direct  the  course 
of  the  sailboat.  The  other  two  men  operate  the  dredge  nets  on 
the  hold  of  the  sailboat. 

The  end  of  the  rope  connecting  one  of  the  gear  is  tied  around 
the  bamboo  crosspiece  of  the  outrigger  and  the  other  two  around 
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the  two  wood  crosspieces  set  far  apart  on  the  stem  hold  of  the 
sailboat  (text  fig.  3,  a,  b,  and  c) .  The  gear  are  passed  out  into 
the  water  and  hauling  begins  by  setting  on  the  sails.  The  gear 
are  hauled  when  half  full  of  snails.  By  pulling  the  rope  evary 
so  often  an  experienced  snail  fisherman  can  easily  determine 


P^iG.  4.  Motor  boat  in  the  action  of  towing  the  sailboats  each  of  which}  dra^  at  least  thriee 

dredge  nets. 

when  to  haul.  The  shells  are  cleansed  of  the  mud  before  they 
are  dumped  into  the  sailboat  and  the  operation  is  repeated  until 
the  required  amount  of  snails  is  gathered.  At  least  three  to 
four  hours  are  necessary  to  load  a  sailboat  of  a  capacity  of  12 
kaengs. 
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Sails  are  used  to  propel  the  sailboat  whenever  the  wind  blows 
in  a  favorable  direction.  In  calm  weather  the  sailboat  is  pro- 
pelled with  man  power— by  paddle  or  by  bamboo  poles. 

Nowadays  motor  power  is  used  in  gathering  snails  in  Laguna 
de  Bay.  A  motor  launch  tows  from  20  to  30  sailboats,  each  of 
which  drags  at  least  3  dredge  nets.  The  sailboats  are  placed 
in  two  lines  at  intervals  of  10  feet,  and  tied  to  the  rear  end  of 
the  motor  boat.  A  beam  stretched  across  the  first  two  boats  of 
each  line  keeps  the  two  lines  separate.  In  actual  operation  the 
two  lines  of  sailboats  assume  an  inverted  V-shaped  arrange- 
ment and  all  the  dredge  nets  are  dragged  on  the  inner  side  of 
the  two  lines.  This  arrangement  allows  a  uniform  dredging 
of  the  area  covered  (text  fig.  4),  and  prevents  the  intertwining 
of  ropes  and  the  passing  of  any  diredge  net  over  an  area  already 
hauled  by  another. 

A  drege  net  operated  in  connection  with  a  motor  boat  is 
heavier  to  haul  than  one  dragged  by  a  sailboat  operating  alone. 
The  speed  of  a  sailboat  may  be  momentarily  slowed  down  by 
the  lowering  or  loosening  of  the  sail,  which  makes  the  hauling 
of  the  dredge  net  comparatively  lighter.  In  a  series  of  sail- 
boats towed  by  a  motor  this  is  not  possible.  The  motor  boat 
must  maintain  a  constant  speed,  because  any  slight  slackening 
in  speed  will  necessarily  disturb  the  arrangement  of  the  bancas 
as  well  as  the  dredge  nets. 

ILL  EFFECTS  OF  THE  KALADKAD 

On  the  fauna  of  the  lake  in  general, — ^Any  body  of  fresh 
water,  such  as  a  lake,  harbors  a  particular  type  of  community 
of  plants  as  well  as  species  of  animals  or  larvae  associated  with 
them.  Large  plants  serve  as  shelter  and  protection  for  aquatic 
larval  stages  of  insects  and  larvse  of  fishes  and  other  lower 
forms  of  life  of  animals,  while  large  animals  feed  on  the  smaller 
plants  and  animals  at  the  bottom.  As  the  entire  bottom  open 
to  the  kaladkad  is  scraped  off  often  to  a  depth  of  about  2  to  4 
inches,  the  growth  of  all  kinds  of  plants  and  the  various  animals 
associated  with  them  is  greatly  disturbed.  Besides,  many  im- 
mature fishes  are  caught  and  destroyed  with  the  snails.  Among 
them  are  young  of  biyang  puti,  Glossogobim  giurus  (Gobiidse) ; 
kanduli,  Arms  spp.  (Ariidse) ;  ayungin,  Therapon  plumbea 
(Theraponidse)  ;  and  the  bangayngay,  Ophiocara  aporos  (Eleo- 
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tridse).  Crustaceans,  fresh-water  shrimps,  and  crabs  are  also 
represented  in  the  catch  of  dredge  nets. 

Of  the  fishes  mentioned,  biyang  puti  probably  suffers  the 
greatest  destruction.  Newly  spawned  gobies,  which  are  held 
in  bunches  by  a  gelatinous  membrane  and  attached  on  the  under 
surface  of  the  mud  caves,  become  detached  and  destroyed  when 
the  kaladkad  passes  over  them. 

On  the  sncdl  fishery. — The  amount  of  snails  consumed  by  more 
than  300,000  ducks  a  day  (7,500  kaengs,  or  412,500,000  snails)  is 
responsible,  more  than  any  other  factor,  for  the  rapid  depletion 
of  snails  in  Laguna  de  Bay.  In  addition  to  this  big  amount  of 
F.  angtdaris  hauled  in  every  day,  four  causes  of  less  im- 
portance influence  the  scarcity  of  snails;  namely,  the  kaladkad 
net  used  at  present  being  a  nonselective  fishing  gear,  the  amount 
of  snails  wasted  in  feeding,  occurrence  of  polluted  water  (ma- 
samang  tubig,  Tag.)  in  various  portions  of  the  lake,  and  the 
entrance  of  saltwater  into  the  lake  through  Pasig  River. 

The  kaladkad,  being  a  nonselective  fishing  gear,  catches 
snails  of  all  sizes.  Even  the  smallest  or  newly  spawned  F.  an- 
gularis  are  represented  in  the  catch.  The  immature  group  of 
V.  angularis  noted  in  the  catch  of  kaladkad  are  on  the  average 
6  millimeters  long  and  3.56  millimeters  wide.  The  smallest 
F.  angularis  was  3  millimeters  long  and  2.51  millimeters  wide. 
This  size  is  about  that  of  a  newly  spawned  F.  angularis.  The 
mesh  opening  of  the  net  used  is  so  small  that  immature  in- 
dividuals of  almost  all  species  of  shells  available  in  the  lake  are 
present  in  the  catch.  The  catching  of  these  immature  snails  is 
very  destructive  to  the  snail  population,  allowing  it  no  chance 
to  reproduce  before  being  gathered. 

Due  to  the  insanitary  system  of  storing  the  snails,  more 
snails  are  wasted  than  are  actually  consumed  by  the  flock.  The 
water  used  in  sprinkling  the  snails  kept  in  tiklis  is  taken  from 
the  swimming  pool  of  the  flock.  This  water  is  highly  polluted 
on  account  of  the  decayed  snails  and  faeces  of  the  ducks,  so 
that  instead  of  refreshing  the  snails  it  kills  them  suddenly. 
The  snails  easily  rot  on  account  of  the  insanitary  condition  of 
the  duck  pen.  The  ducks  do  not  eat  rotten  snails.  If  decayed 
snails  are  accidentally  taken  in  by  the  ducks  because  of  hunger, 
ptomaine  poisoning  results.  The  high  percentage  of  mortality 
among  the  ducks  kept  around  the  lake  is  primarily  attributed 
to  hunger  and  to  the  unhealthful  condition  of  the  duck  pens. 

Decayed  snails  have  a  very  obnoxious  odor.     Often  enormous 
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numbers  of  the  larvae  and  pupae  of  flies  are  left  undisturbed  for 
a  week  in  big  heaps  of  rotten  snails.  Decayed  snails  serve  as 
ideal  breeding  ground  for  flies.  Serious  outbreak  of  diseases 
may  thus  occur  in  the  localities  where  ducks  are  raised. 

The  occurrence  of  polluted  water  in  various  portions  of  the 
lake  spells  death  to  the  animal  forms  inhabiting  Laguna  de  Bay. 
This  condition  usually  occurs  near  the  shore  of  the  lake.  Dur- 
ing summer,  when  the  water  is  low,  various  aquatic  plants  and 
organic  matter  rot  along  the  shore.  At  the  beginning  of  the 
rainy  season  these  decayed  plants  and  organic  materials  are 
washed  off,  causing  water  pollution  in  the  locality.  But  the  most 
serious  cause  of  water  pollution  which  results  in  the  scarcity 
of  the  snail  population  is  the  rotting  of  lia  (Tag.),  a  unicellular 
alga,  Clathrocystis  aeruginosa  (Kiitzing)  Henfrey.  A  very 
thick  slimy  cake  of  this  alga  is  usually  formed  on  the  surface  of 
the  water  during  summer.  Due  to  the  heat  of  the  sun  it  decays 
together  with  the  smaller  fishes  and  organisms.  After  the  de- 
composition of  the  algse  the  snails  have  been  observed  to  float 
on  the  surface  of  the  water.  Polluted  water  can  easily  be 
detected  by  a  very  characteristic  foetid  odor  of  the  decomposing 
algse. 

Another  factor  affecting  the  snail  population  is  the  entrance 
of  salt  water  into  the  lake  through  Pasig  River.  At  high  tide 
a  big  portion  of  the  lake  becomes  brackish.  A  great  number 
of  dead  V,  angularis  have  been  observed  to  float  on  the  surface 
of  the  water  due  to  the  diffusion  of  salt  water  into  the  lake. 
According  to  experienced  snail  fishermen,  Melania  spp.  are  not 
affected  by  the  occasional  increase  in  salinity  of  the  water  in 
the  lake. 

On  other  fishing  gear. — On  account  of  the  pronounced  scarcity 
of  snails  procurable  in  the  open  portions  of  the  lake,  snail  fish- 
ermen are  prone  to  invade  even  the  prohibited  zones.  Invasion 
of  the  shallower  parts  of  the  lake  results  very  often  in  the  de- 
struction of  fish  corrals  and  bamboo  fish  traps.  Damage  to 
the  bamboo  fish  traps  cannot  be  avoided  because  their  position 
under  the  water  cannot  be  detected.  As  a  result  complaints 
have  been  filed  against  kaladkad  fishermen,  and  there  have  been 
frequent  quarrels  between  kaladkad  fishermen  and  the  owners 
of  the  fish  corrals  and  bamboo  fish  traps.  Frequent  violations 
of  the  fishery  laws  are  committed  as  long  as  there  are  snails 
procurable  in  the  neighborhood  of  fish  corrals  and  fish  traps. 
The  decrease  in  the  catch  of  these  fishing  gear  is  claimed  to 
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be  due  to  the  frequent  snail  fishing  which  tends  to  drive  schools 
of  fish  away. 

The  gill  nets  and  set  lines  (with  baited  hooks)  are  fishing 
appliances  employed  to  catch  fish  at  night.  They  are  set  in 
the  lake  from  2  P.  M.  to  6  P.  M.  and  hauled  in  about  3  A.  M. 
Because  the  kaladkad  fishermen  are  hauling  snails  day  and 
night,  they  are  a  menace  to  the  gill  nets  and  set  lines.  Very 
often  these  fishing  gear  are  never  recovered  because  they  are 
towed  several  kilometers  away  from  the  place  of  setting.  Gill 
nets  and  set  lines  hauled  by  a  kaladkad  are  often  destroyed 
or  rendered  useless. 

USES  OF  SNAILS 

There  are  three  species  of  mollusks  used  as  food  by  the  people 
around  Laguna  de  Bay;  namely,  Corbicula  manillensis,  Am- 
pullaria  luzonica,  and  Melania  asperata.  The  people  resort  to 
eating  these  shells  when  the  price  of  fish  is  extraordinarily  high. 
Snails  also  serve  as  food  for  the  fishes  caught  in  commercial 
quantities  in  the  lake.  According  to  Mane  (1929)  snails  rank 
second  in  importance  among  the  food  of  kanduli.  In  most  in- 
stances the  alimentary  canals  of  commercial  fishes  have  been 
found  to  contain  nothing  but  snails  and,  with  the  present  scar- 
city of  snails,  it  is  feared  that  the  natural  food  of  the  fishes 
in  the  lake  has  been  greatly  reduced.  Snails  are  also  used  as 
bait  in  fishing.  In  some  cases,  too,  lime  is  manufactured  by 
burning  the  shells  of  Melania  asperata. 

But  the  most  important  use  of  snails  in  Laguna  de  Bay  is 
as  food  for  the  native  ducks.  They  represent  about  90  per  cent 
of  the  daily  diet  of  the  ducks  kept  around  the  lake.  The  prog- 
ress of  the  duck  industry  is  at  present  determined  only  by  the 
availability  of  a  good  supply  of  snails.  The  duck  industry  is 
bound  to  decline  if  the  people  continue  to  refuse  to  look  for  and 
buy  feeds  other  than  the  snails  whose  supply  is  now  very  lim- 
ited. Duck  raisers  still  persist  in  the  belief  that  the  snails 
arise  spontaneously  and  cannot  be  depleted  even  in  the  face  of 
the  present  scarcity.  They  also  have  the  notion  that  snails  are 
the  only  right  kind  of  feed  for  their  flocks.  They  have  altogether 
disregarded  the  importance  of  other  protein  supplements,  such 
as  shrimp  and  fish  meals.  Their  failure  to  provide  adequate 
food  for  the  ducks  is  responsible  for  the  poor  supply  of  eggs 
in  the  local  markets. 
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NECESSITY  OF  FISH-PROTEIN  SUPPLEMENT  IN  THE  DIET  OF  DUCKS 

In  order  to  maintain  a  regular  supply  of  duck  eggs,  other 
protein  supplements  must  be  introduced.  Cruz  (1932)  reported 
that  snail-fed  ducks  consume  the  most  feed  and  are  the  most 
expensive  to  raise.  On  the  other  hand,  in  the  ducks  which  are 
given  protein  supplement  other  than  that  derived  from  snails, 
the  production  of  eggs  is  more  or  less  controlled.  Ducks  fed 
with  other  protein  supplement  lay  eggs  regularly  throughout 
the  year. 

Fronda  and  Mencias  (1937)  reported  that  the  eggs  of  ducks 
that  depend  upon  snails  for  protein  supplement  in  the  feed 
have  yolks  that  are  deep  orange  in  color.  It  is  an  accepted 
fact  that  snail-fed  ducks  produce  eggs  with  very  fishy  flavor. 
In  the  experiment  conducted  by  Fronda  and  Mencias  (1937)  the 
taste  and  color  of  the  eggs  obtained  from  ducks  fed  with  mash 
mixture  (see  below)  compare  favorably  with  chicken  eggs.  The 
different  kind  of  mash  mixtures  are  given  in  Table  3. 

Table  3. — Mash  mixtures  given  to  ducks  by  Fronda  and  Mencias, 


Feeds  used. 

Lotl. 

Lot  2. 

Lot  3. 

Lot  4. 

Shrimp  meal  _   _   , . 

Kg. 
20.0 

Kg. 

Kg. 

Kg. 

Fish  meal- 

20.0 
20.0 
60.0 

30.0 
17.5 
52.5 

40.0 
15.0 
45.0 

Corn  meal _. 

20.0 
60.0 

Rice  bran                                      _     _ 

Price  per  100  kg.,  in  pesos .-_» 

6.31 

6.00 

5.75 

6.31 

To  every  kilogram  of  each  of  the  mash  mixtures  one  kilogram 
of  common  table  salt  arid  two  kilograms  of  ground  shells  were 
added.  Chopped  green  grass  was  added  to  each  lot  morning  and 
afternoon.  The  feed  was  given  four  times  a  day.  The  ducks 
were  given  at  each  feeding  time  as  much  feed  as  they  were 
able  to  consume  in  20  minutes.  According  to  the  experiment, 
the  only  water  accessible  to  the  ducks  at  all  times  was  drinking 
water  which  was  changed  four  or  five  times  a  day.  The  ducks 
laid  eggs  regularly  throughout  the  year.  The  most  economical 
production  of  eggs  was  that  of  lots  2  and  3,  where  the  cost  of 
feeds  needed  to  produce  a  dozen  eggs  was  19  and  23  centavos, 
respectively.  The  above  mash  mixture  is  at  present  highly  rec- 
ommended to  restore  the  duck  industry  around  Laguna  de  Bay. 

The  duck  industry  cannot  be  restored  to  its  former  status  un- 
less the  snail  fishery  in  Laguna  de  Bay  is  rehabilitated.     Re- 
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habilitation  can  only  be  attained  by  feeding  the  ducks  in  the 
meantime  with  protein  supplement,  such  as  the  mash  mixture 
formulated  by  Fronda  and  Mencias  in  1937.  The  duck  raiser's 
only  alternative  now  is  to  buy  protein  supplement  or  abandon 
the  industr^^. 

Duck  raisers  still  consider  snails  the  best  feed  for  ducks.  As 
a  matter  of  fact,  the  Pateros  duck  raisers  are  at  present  gath- 
ering marine  species  of  snails  in  the  vicinity  of  Malabon  and 
Navotas,  Rizal  Province.  Like  the  conditions  existing  at  pres- 
ent in  Laguna  de  Bay,  the  supply  of  snails  in  these  localities  is 
also  limited,  so  that  the  cost  of  producing  eggs  per  unit  weight 
of  snail  food  is  extraordinarily  high. 

SUMMARY  AND  CONCLUSION 

In  order  to  avoid  the  decline  of  the  duck  industry  proper  con- 
servation of  the  snail  fishery  in  Laguna  de  Bay  is  urgently  rec- 
ommended. Only  a  limited  number  of  the  ducks  should  be  kept 
and  maintained  to  balance  the  probable  yield  of  the  snails  in 
the  lake. 

The  kaladkad  system  of  snail  fishing  is  very  destructive  to 
the  fauna  of  the  lake  in  general,  to  the  snail  fishery,  and  to 
the  other  fishing  gear  employed  to  catch  fish  in  the  lake.  The 
kaladkad  net  used  catches  snails  of  all  sizes  found  in  Laguna 
de  Bay.  The  harmful  effect  of  the  kaladkad  on  the  snail  fishery, 
together  with  the  big  amount  of  snails  consumed  by  the  ducks 
every  day,  are  responsible,  more  than  any  other  factor,  for  the 
rapid  depletion  of  snails  in  the  lake. 

Snail-fed  ducks  are  expensive  to  raise.  Moreover,  duck  raisers 
are  not  dependent  upon  snails  alone  to  carry  on  the  enterprise 
profitably.  A  more  economical  feed  for  ^gg  production  should 
be  introduced.  Fish  protein  supplement  if  given  at  the  rate 
of  20  to  30  per  cent  gives  the  best  returns  on  the  cost  of  feed 
consumed. 

RECOMMENDATIONS 

1.  That  the  mesh  openings  of  the  kaladkad  net  be  standard- 
ized. Every  kaladkad  fisherman  should  use  the  Aguinaldo 
Standard  No.  5. 

2.  That  no  kaladkad  fisherman  be  allowed  to  gather  snails 
at  night,  in  order  to  give  a  chance  to  other  fishermen  to  employ 
gill  nets  and  set  lines. 

3.  That  no  fisherman  be  allowed  to  gather  snails  within  200 
meters  from  the  fish  traps  (fish  corrals)  and  100  meters  from 
bobos  to  avoid  disturbance  and  damage  done  to  these  gear. 
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4.  That  only  sufficient  snails  be  given  to  the  flock,  and  the 
excess  supply  be  placed  under  water  to  avoid  rotting  and  decay. 
Rotting  snails  must  be  carefully  buried. 

5.  That  no  kaladkad  be  operated  at  any  time  of  the  year  in 
the  waters  east  of  Talim  Island.  This  side,  belonging  to  the 
Municipal  waters  of  Cardona,  Jalajala,  and  Pililla,  Rizal  Prov- 
ince, is  considered  the  best  breeding  ground  of  the  commercial 
food  fishes  inhabiting  Laguna  de  Bay. 

6.  That  supplementary  feed  be  introduced  to  obtain  the  best 
returns  on  the  feed  consumed.  Supplementary  feed  will  also 
improve  the  eating  quality  of  the  eggs. 


ILLUSTRATIONS 

TEXT  FIGURES 

Fig.  1.  Snail-fishing  gear  used  in  Laguna  de  Bay.    a,  Kaladkad;  6,  panga- 
hig. 

2.  Map  showing  the  number  of  V.  angularis  per  square  meter  taken 

at  random  in  Laguna  de  Bay. 

3.  Native  dugout  of  the  Laguna  outrigger  type. 

4.  Motor  boat  in  the  action  of  towing  the  sailboats  each  of  which 

drags  at  least  three  dredge  nets. 
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THE  OCCURRENCE  OF  FUGACIOUS  CAMBIUM  IN  THE 
RHIZOME  OF  CURCUMA  LONGA  LINN^US 

By  Dhirendra  Nath  Chakraverti 
Of  the  Botany  Departmient,  Carmichael  Medical  College^  Calcutta 

TWO  PLATES 

The  rhizome  of  Curcuma  longa  Linn.,  of  the  Zingiberaceae, 
shows  a  cambial  activity  limited  to  a  very  short  length  of  its 
apical  part.  Similar  fugacious  cambium  has  been  recorded  by 
Skutch(7)  in  the  bulb  of  banana,  of  the  Musacese  "whose  chief 
function  is  the  origination  of  the  adventive  roots  and  the  vascu- 
lar bundles  which  link  them  with  the  leaf-trace  bundles." 

To  determine  the  occurrence  of  fugacious  cambium  in  the 
rhizome  of  Curcuma  longa,  old  rhizomes  of  this  plant  with 
terminal  and  lateral  buds  were  kept  under  moist  sawdust  for 
some  days.  At  the  end  of  this  period  the  rhizomes  were  found 
to  have  resumed  their  growth,  and  roots  had  appeared  at  the 
base  of  the  lateral  buds.  These  buds  were  cut  off  and  fixed, 
some  in  stock  chromoacetic  solution,  and  others  in  the  fixative 
named  "Craf"  by  Randolph.  (5)  Materials  fixed  in  stock  chromo- 
acetic solution  were  washed  in  water,  dehydrated  in  dioxan, 
and  embedded  according  to  Maheswari's  review  of  T.  T. 
Baird.(4)  Materials  fixed  in  **Craf'  were  directly  immersed 
in  75  per  cent  alcohol,  and  then  dehydrated  and  embedded  in  the 
usual  way.  Microtome  sections  in  transverse  and  longitudinal 
planes  were  cut  6  to  10  [i  thick  and  stained  in  safranin  and 
Delafield's  haematoxylin. 

Examination  of  the  sections  showed  that  an  undifferentiated 
meristem  marks  the  extreme  apex  of  the  rhizome  of  Curcuma 
longa,  at  a  little  lower  level  of  which  some  rudimentary  primary 
vascular  bundles  appear  mostly  in  a  ring  (Plate  1,  fig.  1),  to- 
gether with  many  older  cortical  (leaf -trace)  bundles  on  the 
outside  (Plate  2,  fig.  2).  Soon  after  the  development  of  the 
primary  vascular  cylinder  is  completed,  some  of  the  pericyclic 
cells  at  different  places  undergo  one  or  more  periclinal  divisions, 
forming  strips  of  fugacious  cambium  which  may  vary  from  two 
to  four  layers  of  cells.     All  these  strips  taken  together  make  up 
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about  three-fourths  of  the  circumference  of  the  section,  with 
occasional  interruptions  for  the  passing  out  of  the  radially  ex- 
tending leaf-trace  bundles  (Plate  1,  fig.  2).  This  cambium  pro- 
duces secondary  vascular  bundles  on  its  inner  side  only  and  is 
found,  as  thought  by  Cheadle,(2)  to  be  associated  with  the  pro- 
duction of  adventive  roots  (Plate  1,  fig.  3),  thus  linking  the 
vascular  bundles  of  adventive  roots  with  those  of  the  stele  of 
the  rhizome  as  in  the  case  of  the  banana.(7,  p.  235,  fig.  l)  The 
duration  of  this  fugacious  cambium  is  very  short;  it  soon  dis- 
appears almost  abruptly,  leaving  behind  a  definite  ring  which 
Engler  and  Prantl(3)  refer  to  as  **Die  stark  in  die  Augen  spring- 
ende  Kreislinie,"  consisting  of  a  weft  of  crowded  bundles,  the 
output  of  secondary  growth  (Plate  2,  fig.  3).  This  ring  is  ob- 
served even  with  the  unaided  eye  throughout  the  older  portion 
of  the  rhizome  when  the  rhizome  is  cut  into  thin  pieces  or  slices. 
The  crowded  arrangement  of  the  secondary  vascular  bundles 
and  their  distribution  in  a  ring  clearly  distinguish  them  from 
the  primary  vascular  bundles  which  are  loosely  arranged  and 
scattered.  Similar  crowded  secondary  vascular  bundles  were 
recorded  by  Scott  and  Brebner(6)  in  the  stem  of  Aristea  corym- 
bosa  Benth.  of  the  Iridese. 

The  primary  vascular  bundles  are  closed  and  collateral  (Plate 
1,  fig.  4)  but  of  the  secondary  vascular  bundles  some  are  collat- 
eral (Plate  1,  fig.  5)  while  others  are  amphiphloic  (Plate  1,  fig. 
6).  The  sclerenchymatous  ring  is  absent  in  both  the  primary 
and  secondary  bundles.  In  size  the  primary  and  secondary 
vascular  bundles  are  variable  (Plate  2,  fig.  3).  In  transverse 
sections  oblique  and  even  some  longitudinal  bundles  appear 
amongst  the  secondary  vascular  bundles.  The  formation  of 
periderm  also  takes  place,  but  it  is  very  superficial. 

Buds  arise  exogenously  at  the  axils  of  scaly  leaves  of  the 
rhizome;  in  serial  transverse  sections  the  peripheral  vascular 
bundles  of  the  axillary  buds  pass  gradually  towards  the  center 
through  the  cortex  till  they  become  arranged  in  the  same  ring 
of  secondary  vascular  bundles  of  the  rhizome,  and  thus  the 
circular  stele  (Plate  1,  fig.  1;  Plate  2,  fig.  2)  takes  up  an  oval 
outline  (Plate  1,  fig.  2;  Plate  2,  fig.  3). 

In  some  arboreal  forms  amongst  monocotyledons  Arber(l) 
has  recorded  a  form  of  cambial  thickening  which,  though  dif- 
fering widely  from  that  of  dicotyledons,  is  yet  competent  to 
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produce  secondary  growth;  it  was  found  in  Aloe,  Cordyline, 
DasyliHon,  Dracaena,  Kniphofia,  Nolina,  Yucca,  Xanthorrhoea, 
Agave,  Furcraea,  Aristea  and  related  genera,  Testudinaria,  Ta- 
mus,  and  Dioscorea,  But  this  cambium  was  of  permanent  nat- 
ure, unlike  the  fugacious  cambium  in  the  rhizome  of  Curcuma 
longa, 
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ILLUSTRATIONS 

Plate  1 

Fig.  1.  Rudimentary  primary  vascular  bundles,  pvby  in  a  ring  around  the 
central  ground  tissue,  gt;   X   208. 

2.  Strips  of  fugacious  cambium,  /  canif  secondary  vascular  bundles 

of  varying-  shape,  svb,  two  spiral  vessels,  v,  one  vascular  bundle, 
vb,  passing  longitudinally,  and  endodermis,  en;   x   200. 

3.  Origin  of  root,  r,  and  secondary  vascular  bundles,  svbf  from  fuga- 

cious cambium,  /  cam,  in  the  middle,  and  very  young  secondary 
vascular  bundle,  ysvby  developing  from  cambium;  x  244.  Re- 
constructed from  two  slides. 

4.  Closed  collateral  primary  vascular  bundle.     Xylem,  x,  phloem,  ph, 

and  protoxylem,  pr  x;   X   220. 

5.  Closed  collateral  secondary  vascular  bundle.     Xylem,  x,  and  phloem, 

ph;   X   200. 

6.  Amphiphloic    secondary    vascular    bundle.     Xylem,    x,    phloem,    ph, 

and  endodermis,  en,  with  casparian  strips;    X   240. 

Plate  2 

Fig.  1.  Strips  of  fugacious  cambium,  secondary  vascular  bundles,  spiral 
vessels,  and  endodermis.  Eye  piece  15  x  and  low-power  objective 
16  mm;  original  photomicrograph  reduced  to  §. 

2.  Central   ground  tissue,   gt,   with   a   ring   of   rudimentary   primary 

vascular  bundles,  pvb,  and  older  leaf  traces.  It,  on  the  outside, 
two  leaf  bases,  lb,  attached  to  the  central  stem,  and  small  gaps, 
g,  Sit  extremity  of  leaf  base.  Eye  piece  10  x  and  low-power  ob- 
jective  16  mm;   original  photomicrograph  reduced  to   §. 

3.  Secondary  vascular  bundles,  svb,   just  inside  the  endodermis,  en, 

arranged  in  a  ring,  primary  vascular  bundles,  pvb,  lying  in  the 
middle. 
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ROASTING  OF  PHILIPPINE  LOW-GRADE  CHROMITE  FOR 
THE  PRODUCTION  OF  SODIUM  BICHROMATE  ' 

By  V.  G.  Lava  and  I.  Olayao 

Of  the  Division  of  Chemical  Research,  Bureau  of  Science,  Manila 

POUR   TEXT   FIGURES 

A  deposit  of  chrome  ore,  estimated  to  consist  of  at  least  eight 
million  tons,  is  located  in  the  Masinloc  district,  Zambales  Prov- 
ince, Philippine  Islands.  In  view  of  the  large  available  quantity 
of  this  chromite,  experiments  were  carried  out  by  the  present 
authors,  partly  in  the  laboratory  of  Consolidated  Mines  and 
partly  in  the  Bureau  of  Science,  to  determine  the  best  condi- 
tions for  roasting  the  ore  for  the  production  of  sodium  bichro- 
mate.    The  results  are  recorded  in  this  paper. 

The  production  of  bichromate  by  roasting  chromite  has  been 
practiced  since  the  early  part  of  the  19th  century,  (l)  when 
saltpeter  was  used  for  the  oxidation  of  the  ore.  Around  the 
middle  of  the  century  an  improvement  was  made  in  the  process 
by  the  introduction  of  the  use  of  potassium  carbonate,  and  by 
passing  air  over  the  mixture(8)  while  the  latter  was  being  heated 
for  purposes  of  oxidation.  Since  then,  many  other  methods 
have  been  tried,  involving  the  following  features: 

(a)  The  substitution  of  alkali-earth  compounds  for  the  alkali  carbon- 

ate used   during  the  roasting  process; 

(b)  the  substitution  of  other  cheaper  alkali  salts  for  the  alkali  carbon- 

ate; 

(c)  the  dilution  of  the  roasting  mixture  in  order  to  effect  more  com- 

plete oxidation  by  air,  by  the  addition  of  fairly  inert  materials; 

(d)  the  decrease  of  the  time  and  the  increase  of  efficiency  of  roasting 

by  improvements  in  mechanical  features;  and 

(e)  the  decrease  of  the  temperature  of  roasting. 

A  few  examples  may  be  given  to  illustrate  these  variations. 
In  Jacquelain's  process (9)  the  ore  was  roasted  with  lime  in  a 
reverberatory  furnace  at  bright-red  heat  for  8  to  9  hours,  and 
with  ten  to  twelve  rabblings  during  the  roasting  process.     The 

^  Published  with  the  permission  of  Mr.  V.  Elicaiio,  Technical  Director 
and  Vice-President,  Consolidated  Mines,  Incorporated,  Manila.  Delivered 
at  the  Fifth  Philippine  Science  Convention,  February  21  to  26,  1939.  Re- 
ceived September,  1938. 
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roast  was  decomposed  with  sulphuric  acid  to  convert  the  in- 
soluble calcium  chromate  into  the  soluble  calcium  bichromate. 
The  solution  was  then  heated  with  an  emulsion  of  chalk  to 
neutralize  the  excess  acid  and  to  precipitate  the  ferric  salts 
together  with  the  alumina  and  magnesia  contained  in  the  ore. 
After  filtering,  a  solution  of  potassium  carbonate  was  added  to 
the  filtrate  to  convert  the  calcium  bichromate  into  potassium 
bichromate,  and  the  calcium  carbonate  was  separated  by  filtra- 
tion. The  potassium  bichromate  solution  was  then  crystallized 
in  the  usual  way.  By  this  method  the  amount  of  alkali  carbon- 
ate required  to  produce  the  dichromate  was  reduced  to  a  min- 
imum; or,  lead  chromate  could  be  obtained  without  the  use 
of  the  alkali  salt.  The  great  drawback  of  this  method  is  that 
the  recovery  of  bichromate  is  low. 

In  one  of  Tilghman's  patents (14)  potash  feldspar  or  alkali 
sulphate  was  mixed  with  the  ore  and  quicklime  and  the  mixture 
roasted.  In  another  patent  potassium  sulphate  or  potassium 
chloride  was  used  in  the  roasting  mixture  together  with  steam 
in  the  roasting  atmosphere. 

In  Swindell's  patent (12)  calcium  or  sodium  chloride  was  used 
together  with  steam. 

Gorman  (7)  roasted  a  mixture  of  ore  and  lime  at  a  high  tem- 
perature, then  added  potash,  soda,  or  potassium  sulphate  and 
roasted  again  at  600°  C. 

In  Romer's  patent(lO)  soda  was  substituted  for  one  equivalent 
of  potash  in  the  roasting  mixture,  and  after  sulphuric  acid  was 
added  to  the  concentrated  liquor,  the  potassium  bichromate  was 
precipitated,  leaving  the  sodium  sulphate  in  solution. 

Some  catalysts  or  diluents,  such  as  coke  and  the  oxides  of 
manganese,  copper,  and  iron  were  also  used.  Thus  Wise(i6) 
replaced  a  large  proportion  of  the  lime  in  the  usual  ore-lime-soda 
mixture  by  ferric  oxide  and  magnesium  oxide  obtained  as  res- 
idue of  a  previous  calcine.  Drefahl(3)  used  a  mixture  of  ore, 
lime,  soda,  and  coke  or  charcoal  in  the  ratio  of  1 :  1.10:  0.86 :  0.67, 
and  blast-roasted  in  a  sintering  roaster. 

Lime  was  also  replaced  by  such  substances  as  bauxite (H) 
or  dolomite,  (18)  and  the  Russian  workers,  (17)  working  with 
Ural  chromite  of  40  per  cent  chromic  oxide,  obtained  almost 
complete  extraction  with  a  mixture  of  ore,  soda,  and  dolomite 
in  the  ratio  of  1 :  0.8 :  0.8. 

To  prevent  any  loss  of  chromium,  various  patents  have  been 
taken  in  which  the  residue  from  the  calcine  which  still  con- 
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tains  undecomposed  ore  together  with  the  iron  oxide,  alumina, 
and  magnesia,  is  mixed  with  fresh  ore.  (4) 

Various  patents  have  been  issued  for  improvements  in  me- 
chanical  features.  In  Fuller's  patent(5)  the  ore-lime-soda  mix- 
ture was  roasted  in  an  automatically  rabbled  furnace  by  allow- 
ing the  mixture  to  travel  first  through  a  zone  of  temperature 
higher  than  the  soda  fusion  point  and  then  through  a  zone  of 
temperature  lower  than  the  fusion  point.  In  Gibb's  process (6) 
the  addition  of  lime  was  altogether  eliminated  by  roasting  the 
ore-soda  mixture  in  a  revolving  furnace  at  a  temperature  suf- 
ficient to  keep  the  charge  fluid. 

Zahn  and  Company  (19)  claim  certain  advantages  in  roasting 
first  with  insufficient  soda,  and  after  leaching  the  calcine,  roast- 
ing again  with  more  lime  and  soda. 

PRESENT  PRACTICE  IN  THE  MANUFACTURE  OF  BICHROMATE 

The  usual  procedure  in  the  manufacture  of  bichromate  may 
be  briefly  described  thus: (15)  The  ore  is  dried  by  waste  furnace 
gases,  crushed  in  a  jaw  crusher,  then  ground  in  a  ball  mill  with 
a  130-mesh  discharge,  and  stored  in  bins.  From  bins  of  ore 
as  well  as  of  the  ground  lime  and  soda  ash,  measured  quantities 
of  each  are  weighed  and  thoroughly  mixed,  first  in  a  ball  mill 
and  finally  in  a  Krupp  mixer.  The  mixture  is  then  roasted  in 
a  reverberatory  furnace  heated  to  from  800°  to  1200°  C.  A 
mechanical  furnace  which  has  a  revolving  circular  hearth  of  6 
meters  diameter  has  a  capacity  of  2,500  kilograms  and  requires 
eight  hours  to  roast. 

The  calcine  is  then  transferred  to  a  battery  of  iron  tanks 
provided  with  false  filter  bottoms  and  leached  with  hot  water, 
the  most  concentrated  liquor  being  pumped  to  another  tank  filled 
with  fresh  calcine,  until  a  30°  to  40°  Be  liquor  is  obtained.  As 
calcium  chromate  is  frequently  present  in  the  liquor,  the  latter 
is  first  transformed  to  alkali  salt  by  addition  of  a  measured 
quantity  of  the  alkali  carbonate  and  heating  at  a  temperature 
higher  than  100°  C.(4)  After  filtration  the  liquor  is  concen- 
trated to  50°  Be,  from  which  sodium  chromate  may  be  crystal- 
lized. Or  the  concentrated  liquor  may  be  treated  with  sulphuric 
acid,  the  sodium  sulphate  which  crystallizes  out  then  being  re- 
moved by  centrif  uging  or  filtering  by  suction,  and  the  bichromate 
liquor  finally  crystallized  and  dried,  or  dehydrated  by  heating  in 
cast-iron  vessels  and  crystallized  from  the  molten  state. 
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In  the  United  States  only  high-grade  chromite  is  used  for 
roasting,  probably  because  results  of  investigations  show  that 
with  low-grade  ores  the  percentage  recovery  based  on  the  chrom- 
ic oxide  content  of  the  ore  is  low.  Thus  Doerner's  report(2) 
shows  that  low-grade  ore  requires  more  reagents  to  effect  ade- 
quate conversion  to  chromate,  and  that  less  of  the  chromate  is 
extracted  by  water  leaching  than  with  a  high-grade  ore — a  56 
per  cent  chrome  ore  requiring  200  per  cent  lime  and  140  per 
cent  sodium  carbonate  to  give  a  97  per  cent  extraction,  and  a 
43  per  cent  chrome  ore  requiring  200  per  cent  lime  and  140 
per  cent  sodium  carbonate  to  give  only  92  per  cent  extraction. 

Our  experiments  show  that  with  Philippine  chromite  of  33 
or  37  per  cent  chromic  oxide  content  only  85  to  90  per  cent 
sodium  carbonate  is  necessary,  much  less  lime  (10  to  25  per 
cent)  is  needed,  and  the  water  extraction  can  be  raised  to  as 
high  as  100  per  cent. 

EXPERIMENTAL  PROCEDURE  AND  RESULTS 

The  ore  used  for  investigation  was  the  Masinloc  ore  from  Zam- 
bales  Province,  owned  by  Consolidated  Mines,  Incorporated.  Its 
chemical  composition  is  given  in  Table  1. 

Table  1. — Composition  of  chrome  ore  from  Masinloc,  Zambales  Province. 


Constituents. 


SiOi 

FejOa--- 

AljOi  (by  difference) 

CrsOg 

MgO 

CaO-_ 

Ti 

V - 


Ore. 


Crude. 


Per  cent. 
5.6 
17.9 
26.2 
33.5 
16.8 
trace 
trace 
trace 


Concen- 
trated. 


Per  cenL 

1.8 

18.5 

25.9 

37.6 

16.2 

trace 

trace 

trace 


This  ore  is  closely  associated  with  peridotite  or  pyroxenite 
intrusions,  and  occurs  in  lenticular  masses  of  varying  size  ap- 
parently accumulated  near  the  border  of  the  peridotite  intru- 
sions. The  ore  mineral  shows  a  crystalline  texture  usually  of 
coarse,  but  sometimes  of  fine,  grain,  although  massive  or  amor- 
phous textures  have  also  been  observed.  Conservative  esti- 
mates of  the  tonnage  of  the  chromite  reserves  in  Masinloc  show 
that  there  are  at  least  8,000,000  tons  of  this  ore  available. 
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In  view  of  this  abundance  of  the  ore  and  of  its  fairly  low 
chromic  oxide  content  which  tends  to  confine  its  usefulness  to 
refractory  purposes  only,  studies  were  made  to  determine  wheth- 
er Masinloc  ore  can  compete  with  higher  grade  ores  in  the 
world  market.  The  present  research  is  a  part  of  the  above  gen- 
eral investigation,  and  has  for  its  specific  object  the  determina- 
tion of  the  optimum  conditions  for  roasting  Masinloc  chromite 
for  bichromate  manufacture. 

The  ore  was  first  ground  to  —150  mesh,  and  2  grams  mixed 
thoroughly  with  different  reagents  before  roasting.  Both  plat- 
inum and  porcelain  crucibles  were  used,  the  latter  being  just 
as  good  as  platinum  crucibles  if  used  not  more  than  three  or 
four  times.  The  temperature  of  the  furnace  was  read  with  a 
pyrometer.  After  a  definite  time  of  roasting  the  calcine  in  the 
crucible  was  placed  in  about  100  cc  of  water,  heated  to  boil, 
and  filtered,  this  operation  being  repeated  three  or  four  times. 
The  residue  was  diluted  with  water,  dilute  hydrochloric  acid 
added,  and  the  mixture  heated  to  make  soluble  whatever  hexa- 
valent  chromium  may  have  been  left.  Both  the  water  extract 
and  the  acid  extract  were  assayed  for  their  chromate  content 
with  a  standard  solution  of  sodium  thiosulphate. 

Table  2  shows  the  results  of  preliminary  runs  with  uncon- 
centrated  ore.  Experiments  1  to  4  show  that  with  no  lime  and 
with  the  soda-ash  (93.5  per  cent  pure)  content  Varying  from 
50  to  100  per  cent,  when  the  temperature  of  roasting  is  about 
1,000°  C.  there  is  complete  fusion  of  the  mixture  and  a  conse- 
quent low  recovery.  The  fact  that  the  ore  was  completely 
attacked  except  in  experiment  4,  as  shown  by  the  complete 
solubility  in  hydrochloric  acid  solution  of  the  residue  from  the 
calcine,  would  indicate  that  the  chromic  oxide  in  the  ore  was 
transformed  into  some  other  compound  in  which  the  chromium 
was  not  hexavalent.  When  25  per  cent  lime  is  used  (experi- 
ments 5  to  8)  under  conditions  similar  to  those  obtaining  in 
experiments  1  to  4,  greater  recovery  is  obtained  both  in  the 
water  extract  and  in  the  total  extract;  also,  fusion  is  not  as 
complete.  When  75  per  cent  lime  is  used  (experiments  9  to  11), 
still  higher  recoveries  are  obtained  from  mixtures  of  80  per 
cent  sodium  carbonate  down,  but  a  low  recovery  is  obtained 
when  100  per  cent  soda  ash  is  used.  This  relation  is  greatly 
magnified  when  125  per  cent  lime  is  used  (experiments  12  to 
14).  A  comparison  of  the  total  recoveries  in  experiments  1  to 
4  show  that  while  with  no  lime  the  total  recovery  is  a  linear 
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function  of  the  soda  ash  used,  this  relation  also  obtains  when 
25  per  cent  lime  is  used;  above  25  per  cent  lime  total  recov- 
ery is  almost  the  same,  irrespective  of  the  soda  ash  used;  in 
fact,  v^ith  a  quantity  of  soda  ash  above  80  per  cent  the  total 
recovery  is  even  less  than  with  a  quantity  of  soda  ash  below  80 
per  cent. 

In  all  the  experiments  cited,  5  per  cent  ferric  oxide  was  used. 
The  effect  of  this  substance  is  shown  in  experiments  15  to  17. 
It  is  to  be  noted  that  when  both  lime  and  soda  ash  are  used 
in  quantities  over  100  per  cent,  the  iron  oxide  has  the  effect 
of  increasing  both  the  water  recovery  and  the  total  recovery. 

As  Table  2  showed  that  a  total  recovery  of  over  90  per  cent 
could  be  obtained  by  the  use  of  a  great  quantity  of  lime  and 
less  soda  ash,  an  attempt  was  made  to  use  this  type  of  com- 
bination under  different  conditions  of  temperature,  time  of 
roasting,  and  mode  of  exposure.  Table  3  shows  effects  of 
these  factors.  It  is  evident  from  this  table  that  while  between 
800  and  830°  C.  there  is  no  fusion  of  the  mixture,  the  rate  of 
oxidation  is  fairly  low  and  the  time  of  roasting  has  to  be  in- 
creased ;  on  the  other  hand,  there  is  no  great  advantage  gained 
by  a  temperature  much  higher  than  850°  C,  since  both  the  water 
recovery  and  total  recovery  at  1000°  C.  are  less  than  the  cor- 
responding recoveries  at  850°  C.  Also,  while  at  temperatures 
below  850°  C.  the  rate  of  oxidation  is  low,  at  850°  C.  and  above 
the  oxidation  reaches  its  maximum  between  three  and  six  hours. 

From  experiments  15  to  19  quenching  seems  to  have  the  ef- 
fect of  accelerating  oxidation,  but,  as  will  be  shown  later,  pro- 
duces a  mechanical  loss  in  chromate  recovery.  It  will  be  ob- 
served that  a  sodium-carbonate  content  equivalent  to  70  per 
cent  of  the  ore  gives  as  much  total  recovery  as  an  equivalent 
to  80  per  cent,  although  the  water  extract  is  slightly  less  in 
the  70  per  cent  soda-ash  mixture. 

With  these  mixtures  containing  70  to  80  per  cent  soda  ash 
in  no  case  was  the  water  recovery  higher  than  88  per  cent, 
nor  the  total  recovery  higher  than  95.5  per  cent.  Considering 
that  in  order  to  convert  the  water-soluble  chromate  into  the 
soluble  form,  either  further  addition  of  soda  ash  to  the  residue 
from  the  water  extraction  is  necessary,  or  carbon  dioxide  has 
to  be  passed  through  the  suspension  of  the  residue,  no  great 
advantage  would  be  gained  by  the  use  of  very  much  lime  and  a 
comparatively  small  amount  of  soda  ash,  over  a  small  amount 
of  lime  and  a  slightly  greater  quantity  of  soda  ash,  as  is  shown 
by  experiment  5  in  Table  2. 
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Accordingly  attention  was  focused  on  the  possibilities  of  using 
only  a  little  lime  and  amounts  of  soda  ash  greater  than  80  per 
cent  of  the  ore — a  plotting  of  the  soda-ash-water  recovery  curve 
from  experiments  in  Table  2  indicating  that  over  95  per  cent 
water  extraction  is  possible  with  90  to  95  per  cent  soda  ash. 
In  previous  experiments  the  difficulty  appeared  to  be  due  to  a 
deficiency  in  oxidation  as  a  result  of  the  fusion  of  the  mixture. 
If  this  be  so,  the  difficulty  can  be  overcome  by  a  comparatively 
low  temperature  exposure  and  by  the  addition  of  substances 
that  would  create  a  porous  structure  in  the  roasted  mixture. 
Accordingly  several  substances,  like  sawdust,  bagasse,  iron 
oxide,  and  rice  hulls  were  tried. 

Table  4  shows  the  effect  of  the  addition  of  these  substances 
to  roasting  mixtures  of  varying  lime  and  soda  ash  contents. 
Experiments  3,  6,  and  19  show  that  in  a  mixture  of  25  per  cent 
lime  and  95  per  cent  soda  ash  the  addition  of  50  per  cent  rice 
hull,  ground  to  —60  mesh,  will  produce  a  water  extraction  of 
97  per  cent  or  over,  while  without  rice  hulls  an  extraction  of 
only  90  per  cent  is  possible  (Experiment  1).  If  lime  is  com- 
pletely eliminated,  however,  water  extraction  gives  only  90  per 
cent  recovery  as  shown  by  Experiment  12  (Table  4) .  The  addi- 
tion of  30  per  cent  or  even  15  per  cent  instead  of  50  per  cent 
rice  hulls  has  possibilities,  as  is  shown  by  Experiments  20  and 
21.  Sawdust  and  bagasse,  ground  to  —60  mesh,  also  seem  to 
be  very  effective,  as  Experiments  22,  25,  and  30  show;  coked 
rice  hull,  bagasse  coke,  and  bagasse  ash,  however,  are  not  ef- 
fective, as  shown  by  Experiments  10,  17,  and  18. 

The  use  of  15  per  cent  lime  is  evidently  sufficient.  With  this 
amount  no  carbonaceous  agent  is  necessary  to  give  a  100  per  cent 
water  recovery  (Experiment  39)  while  amounts  of  iron  oxide 
from  10  to  20  per  cent  or  25  to  75  per  cent  sawdust  do  not 
lower  the  recovery  (Experiments  32  to  38).  It  is  thus  clear 
that  while  carbonaceous  agents  play  an  important  role  in  the 
roasting  of  chromite,  the  most  important  factor  is  the  lime 
concentration  of  the  roasting  mixture. 

In  these  experiments  and  in  others  to  follow  optimum  condi- 
tions of  recovery  are  always  associated  with  calcines  which  are 
porous  and  greenish. 

The  case  of  roasting  the  concentrated  ore  is  only  slightlv  dif- 
ferent. Tables  5  and  6  show  the  recovery  of  chromium  as 
chromate  under  different  conditions  of  soda-ash  content,  liming, 
and   diluting  agents.     Experiments   1,   7,   and   15    (Table   5) 
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show  that  with  25  per  cent  Hme  and  95  per  cent  soda  ash,  93 
per  cent  water  recovery  may  be  obtained  with  50  per  cent  of 
ground  rice  hulls  (—20  mesh)  ;  and  93  to  95  per  cent  recovery 
when  50  per  cent  sawdust  is  used  (Experiments  4  and  15).  No 
advantage  is  obtained  by  the  use  of  105  to  125  per  cent  of  soda 
ash  with  the  same  amount  of  lime  and  rice  hulls  or  sawdust 
(Experiments  6  and  17).  Calcium  carbonate  apparently  cannot 
take  the  place  of  lime  (Experiment  13),  and  the  addition  of 
sodium  sulphate  to  the  roast  mixture  does  not  give  good  recov- 
ery (Experiments  25  and  26).  "Sienna''  prepared  from  the 
residue  of  a  completely  roasted  ore  seems  to  offer  no  advantage, 
probably  due  to  the  fact  that  no  lime  was  added  to  the  roasting 
mixture  (Experiments  27  and  28).  From  Table  6  it  appears 
that  the  best  lime  content  is  around  10  per  cent  (Experiment 
19),  and  that  more  than  25  per  cent  sawdust  is  necessary  for 
complete  recovery  of  chromium  (Experiment  23).  This  finding 
is  verified  by  Experiments  33  and  38,  where  50  per  cent  saw- 
dust gives  97  per  cent  water  recovery  and  75  per  cent  sawdust 
gives  96  per  cent  recovery.  It  would  also  appear  from  exper- 
iment 34  that  90  per  cent  soda  ash  is  sufficient  for  a  97  per 
cent  extraction. 

Before  combining  all  the  optimum  conditions  for  the  highest 
recovery  of  chromate,  there  still  remains  the  study  of  the  rela- 
tive values  of  different  reagents  for  diluting  or  other  purposes. 
The  substances  tested  were  sawdust  (—60  mesh),  rice  hulls 
( — 20  mesh),  bagasse  ( — 60  mesh),  flour,  and  iron  oxide.  Ta- 
ble 7  shows  the  effect  of  different  quantities  of  these  reagents 
on  the  recovery  of  chromate  from  roasting  mixtures  of  concen- 
trated chromite  under  optimum  conditions  of  lime  and  soda  ash. 
In  these  experiments  the  air  supply  was  decreased.  Rice  hulls 
appear  to  be  the  best  catalytic  agent  and  give  optimum  recov- 
ery when  used  at  15  per  cent.  Sawdust  and  flour  behave  al- 
most identically,  yielding  optimum  recovery  when  used  at  about 
50  per  cent.  Bagasse  and  iron  oxides  are  the  least  effective 
diluting  reagents,  optimum  recovery  being  obtained  at  5  to  15 
per  cent  concentration  of  these  reagents. 

We  are  now  ready  to  determine  water  soluble  recoveries  with 
the  optimum  conditions  of  temperature  890°  C,  with  sawdust 
clinkering  agent  constant,  and  with  varying  conditions  of  lime 
and  soda  ash.  Table  8  gives  the  recoveries  from  unconcentrated 
ore  and  Table  9  gives  those  from  concentrated  ore.     Text  figs. 
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Table  7. — Effect  of  catalytic  agents  on  the  roasting  of  concentrated  Masinloc 
chromite,  other  conditions  remaining  constant. 

[Concentrated  chromite,  2  grams  ;  lime,  0.2  grams ;  soda  ash,  1.9  grams.] 
[Exposed  4  hours.     Average  temperature,  880 °C.] 


Experiment. 

Other  reagents. 

Recovery 

water  solu- 

ble. 

Remarks. 

1 

-  None. 

Per  cent. 
85.8 
91.8 
93.6 
94.0 
•    93.5 
92.6 
96.0 
93.6 
91.0 
87.0 
81.0 
92.2 
91.3 
90.9 
91.3 
91.0 
95.0 
93.5 
91.5 
92.7 
91.9 
89.6 
85.5 

Fused,  dark  green  with  yellow. 
Not  very  porous,  dark  brown. 
Porous,  dark  brown. 

Do. 

Do. 

Do. 

Do. 

Do. 
Porous,  brown. 

Do. 

Do. 
Slight  fusion  on  bottom,  brown. 

Do. 

Do. 
Very  porous,  brown. 
Not  very  porous,  dark  brown. 
Slightly  fused,  dark  brown. 
Porous,  dark  brown. 

Do. 
Slightly  porous,  dark  brown. 
Porous,  dark  brown. 
Porous,  brown. 

Do. 

2 

0 . 5  sawdust  ( — 60m) 

3 

1 . 0  sawdust  ( — 60m)    . 

4 

1 . 5  sawdust  ( — 60m) 

5 

2 . 0  sawdust  ( — 60m) 

6 

0.1  rice  hulls  (—20m) 

0.3  rice  hulls  ( — ^20m) 

0 . 5  rice  hulls  (—20m) 

1 . 0  rice  hulls  (—20m) _ 

1.5  rice  hulls  (—20m) 

2.0  rice  hulls  (—20m) 

0 . 3  bagasse  ( — 60m)  _ 

7. 

8 

9 

10-__ 

11.. 

12 

13 

0.5  bagasse  ( — 60m).  . 

14 

1 . 0  bagasse  ( — 60m) 

15 

1.5  bagasse  ( — 60m) 

0.5  flour 

16_. 

17 

1 . 0  flour 

18 

1.5  flour 

19 

2.0  flour 

20 _ 

0 . 1  ferric  oxide— 

21 

0 . 2  ferric  oxide— 

22 

0.8  ferric  oxide.. _ 

23 _ 

1 . 5  ferric  oxide. . 

1  and  2  show  the  relation  between  water  recovery  and  lime  con- 
centration for  unconcentrated  and  concentrated  ores  respectively, 
and  text  figs.  8  and  4  show  the  relation  between  water  recovery 
and  soda  ash  concentration  for  the  same  samples. 

From  tables  8  and  9  and  from  text  figs.  3  and  4  the  poor  re- 
sults obtained  in  our  preliminary  experiments  (Table  2)  on  the 
effect  of  varying  soda  ash  in  the  fusion  mixture  can  readily  be 
understood.  While  the  curves  for  both  unconcentrated  and  con- 
centrated ores  are  similar  in  character,  a  similarity  which  in- 
dicates that  the  ore  actually  possesses  these  characteristics,  the 
curves  for  the  different  lime  contents  vary  so  greatly  that  at 
first  glance  they  give  the  impression  of  error  in  manipulation 
or  determination. 

The  case  is  different  when  the  effect  of  varying  lime  content 
is  studied  (text  figs.  1  and  2).  Here  the  curves  for  different 
soda  ash  contents  are  similar  in  character,  and  they  all  point 
to  the  same  maximum  point  of  water  recovery — 0.45  to  0.50 
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Table  8. — Effect  of  lime  on  the  roasting  of  unconcentrated  Masinloc  chro- 
mite  at  different  concentrations  of  soda  ash  and  at  the  optimum  con- 
centration of  sawdust. 

[Unconcentrated  chromite,  2  grams;  sawdust  (  —  60  m),  1  gram.] 
[Exposure,  4  hours.] 


Experiraent. 

Lime. 

Soda  ash. 

Average 
tempera- 
ture. 

Recovery 
water 
soluble. 

Remarks. 

l.._ 

9- 
0 

0.1 
0.2 
0.3 
0.4 
0.5 
0.7 
1.0 
1.5 
2.5 
3.5 
0 

0.2 
0.4 
0.5 
0.7 
1.0 
1.5 
2.5 
3.5 
0.45 
0 

0.1 
0.2 
0.3 
0.4 
0.5 
0.7 
1.0 
1.5 
2.5 
3.5 
0 

0.2 
0.5 
0.7 
1.0 
2.0 
3.5 
0 

0.2 
0.5 
1.0 
3.5 
4.0 

0- 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
2.8 

oC. 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
890 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

Per  cent 
94.6 
98.8 
100.0 
100.0 
100.0 
100.0 
81.1 
79.8 
72.2 
53.7 
59.0 
91.4 
98.0 
100.0 
100.0 
91.8 
77.0 
72.6 
62.0 
66.5 
96.5 
80.8 
81.1 
86.8 
90.0 
90.8 
91.1 
85.5 
59.6 
59.6 
73.5 
72.0 
47.8 
49.6 
58.9 
65.0 
73.0 
70.6 
69.2 
30.0 
28.5 
37.3 
40.6 
42.7 
53.5 

Porous,  brownish  green. 

Do. 

Do. 

Do. 
Porous,  green. 

Do. 
Fused,  yellow  top. 

Do. 

Do. 

Do. 
Porous,  yellow  top. 
Porous,  brownish  green. 

Do. 

Do. 

Do. 

Do. 
Fused,  yellow  top. 

Do. 
Porous,  yellow  top. 

Do. 
Porous,  brownish  green. 
Porous,  brown. 

Do. 
Porous,  brownish  green. 

Do. 

Do. 

Do. 
Porous,  yellow  dots. 
Fused,  yellow  top. 

Do. 
Porous,  yellow  top. 

Do. 
Porous,  brownish  green. 

Do. 
Porous,  yellow  dots. 

Do. 

Do. 
Fused,  yellow  top. 
Porous,  yellow  dots. 
Porous,  brownish  green. 

Do. 
Porous,  green. 

Do. 
Porous,  green,  white  dots. 
Fused,  yellow. 

2_ 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 "" 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36__. 

87 

38 

39 

40 

41 

42. 

43 

44 

45 
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Table  9. — Effect  of  lime  on  the  roasting  of  concentrated  Masinloc  chromite 
at  different  concentrations  of  soda  ash  and  at  the  optimum  concentration 
of  sawdust. 

[Concentrated  chromite,  2  grams;  sawdust  (  —  60m),  1  gram.] 
[Average   temperature,    890°C. ;   exposure,    4    hours.] 


Experiment. 

Lime. 
9- 

Soda  ash. 

Recovery, 
wator 
soluble. 

Remarks. 

9- 

Per  cent. 

1 

0 

1.9 

78.4 

Porous,  brown  with  yellow  dots. 

2 

0.1 
0.2 
0.3 

1.9 
1.9 
1.9 

95.8 
98.7 

94.4 

Porous,  dark  green. 

Do. 
Fairly  porous,  dark  green. 

3 

4-  - 

5 

0.4 

1.9 

82.0 

Fused,  yellow  top. 

6 

0.5 

1.9 

77.9 

Do. 

7 

0.7 

1.9 

81.3 

Do. 

8.-     - 

1.0 
1.5 

1.9 
1.9 

80.2 
71.4 

Do. 
Do. 

9 

10 

2.5 

1.9 

73.4 

Slightly  porous,  yellow  top. 

11 

3.5 

1.9 

75.9 

Do. 

12 

0 

1.8 

81.8 

Porous,  brown. 

13 

O.i 

1.8 

89.5 

Do. 

14 

0.2 

1.8 

98.7 

Porous,  dark  green. 

15 

0.3 

1.8 

86.1 

Fused,  yellow  top. 

16 

0.4 

1.8 

68.5 

Do. 

17 

0.5 

1.8 

76.6 

Do. 

18 

0.7 

1.8 

82.1 

Do. 

19 

1.0 

1.8 

71.8 

Do. 

20 

1.5 

1.8 

78.0 

Do. 

21 

2.5 

1.8 

86.7 

Porous,  brownish  green. 

22 

3.5 

1.8 

86.7 

Do. 

23  _.     _ 

0 
0.1 

1.6 
1.6 

76.8 
90.5 

Do. 
Do. 

24 

26___             _    

0.2 
0.3 
0.4 
0.5 

1.6 
1.6 
1.6 
1.6 

90.5 
88.6 
70.0 
71.7 

Do. 
Do. 
Fused,  yellow  dots. 
Do. 

26 

27 

28 

29 

0.7 

1.0 

1.5 

2.5 

3.5 

0 

0.2 

0.5 

0.7 

1.0 

2.0 

3.5 

0 

0.2 

0.5 

1.0 

3.5 

1.6 
1.6 
1.6 
1.6 
1.6 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 

64.0 
67.1 
68.1 
81.5 
84.2 
47.5 
55.4 
59.3 
66.8 
70.0 
76.7 
77.5 
34.0 
31.8 
36.2 
50.0 
52.6 

Do. 

Do. 

Do. 
Porous,  yellow  dots. 
Porous,  brownish  yellow. 

Do. 

Do. 

Do. 

Do. 
Slightly  fused,  yellow  top. 
Porous,  yellow  top. 
Porous,  dark  green. 
Porous,  brownish  green 

Do. 

Do. 

Do. 

Do. 

30 

31 

32    . 

33_._         _   _       

34 

35 

36 

37    _ 

38                _-      -        > 

39 

40  —     -      

41.               --      --   _- 

42                  ,_   __     _ 

43  __         

44  „   - 

45_-             
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PiO.    1.  Relation    between    quantity   of   lime   used    and    water    recovery   from   unconcentrated 
chromite  with  varying  amounts  of  soda  ash. 


gram  of  lime  per  2  grams  of  ore  for  the  unconcentrated  ore,  and 
0.15  to  0.20  gram  of  lime  per  2  grams  of  ore  for  the  concentrated 
ore,  this  maximum  recovery  being  obtained  only  for  mixtures 
containing  more  than  50  per  cent  soda  ash,  and  minimum  recov- 
ery for  mixtures  of  25  per  cent  soda  ash  or  below.  At  no  point 
up  to  175  per  cent  lime  is  maximum  recovery  to  be  obtained 
except  at  the  point  already  mentioned,  and  the  failure  of  some 
workers  to  obtain  a  100  per  cent  recovery  by  combining  a  great 
quantity  of  lime  even  with  a  great  quantity  of  soda  ash  is  now 
easy  to  understand. 
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Fig.    2.  Relation    between    quantity    of    lime    used    and    water    recovery    from    concentrated 
chromite  with  varying  amounts  of  soda  ash. 

Moreover,  among  the  chemical  constituents  of  both  uncon- 
centrated  and  concentrated  ores  there  is  no  ratio  of  the  per- 
centages of  any  constituent  in  the  two  samples  that  approx- 
imates 2  or  3,  the  ratio  of  the  optimum  limings  for  the  un- 
concentrated  over  the  concentrated  sample,  except  that  for  silica. 
Or,  to  put  it  in  another  way,  the  ratios  of  the  lime  requirements 
to  the  silica  contents  are  4.5  for  the  unconcentrated  ore  and 
5.5  for  the  concentrated  ore,  indicating  that  the  effect  of  opti- 
mum liming  is  to  take  care  of  the  silica  of  the  ore,  deficiency 
of  liming  resulting  in  part  of  the  ore  not  being  attacked,  and 
excess  in  liming  giving  rise  to  complex  calcium  compounds  of 
chromium  which  are  not  easily  convertible  into  chromate.  This 
finding  is  in  agreement  with  Doerner's  finding,  in  his  exper- 
iments on  the  roasting  of  chromic  oxide  with  sodium  sulphate 
and  lime,  that  silica  is  most  detrimental  to  purity. 
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FlO.  8.  Relation  between  quantity  of  soda  ash  used  and  water  recovery  from  unconcentrated 
chromite  with  varying  amounts  of  lime. 


SUMMARY 

For  the  efficient  roasting  of  Masinloc  chromite  it  has  been 
shown  that  the  percentages  of  lime,  soda  ash,  and  carbonaceous 
and  diluting  reagents  are  very  important  items  to  be  con- 
sidered. The  optimum  temperature  of  roasting  is  between  800 
and  900°  C.  Of  the  carbonaceous  substances,  sawdust  used  at 
50  per  cent  of  the  weight  of  chromite,  or  rice  hulls  used  at  15 
per  cent  of  the  weight  of  chromite,  help  to  give  the  highest 
recovery  of  chromium  as  chromate.  The  optimum  amount  of 
soda  ash  (93.5  per  cent  purity)  required  for  the  highest  recov- 
ery is  between  85  and  90  per  cent  of  the  weight  of  the  chromite, 
while  the  optimum  amount  of  lime  required  is  between  22  and 
25  per  cent  for  the  unconcentrated  chromite  and  around  10 
per  cent  for  the  chromite  concentrate.     It  is  suggested  that  the 
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Fio.  4.  Relation  between  the  quantity  of  soda  ash  used  and  water  recovery  from  concentrated 
chromite  with  varying  amounts  of  lime. 

exact  lime  requirements  have  something  to  do  with  the  amount 
of  silica  in  the  chromite,  about  5  times  as  much  lime  being  re- 
quired as  there  is  silicia.  A  theoretical  study  of  the  effects  of 
lime  on  the  chromite  constituents,  together  with  an  inquiry  into 
the  nature  of  chemical  interaction  among  the  chromite,  soda 
ash,  and  lime  on  the  one  hand,  and  the  catalytic  carbonaceous 
or  diluting  agents  on  the  other,  would  be  highly  interesting  and 
fruitful. 
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THE  ILOKO  ADJECTIVAL  VOICE 

By   MORICE   VANOVERBERtSH 

Belgian  Missionary,  Sabangan,  Mountain  Province,  Luzon 

INTRODUCTION 
I.  VOICES  IN  ILOKO 

There  are  two  voices  in  Iloko,  the  substantival  voice  and  the 
adjectival  voice. 

These  two  voices  have  been  called,  although  very  improperly, 
"active"  and  "passive/'  We  have  taken  the  liberty  to  give  them 
new  names,  as  has  been  explained  before.^ 

Each  of  these  two  voices  has  its  own  special  prefixes,  infixes, 
and  suffixes. 

The  Iloko  have  a  propensity  to  a  verbal  construction,  called 
"passive"  by  most  grammarians,  which  we  call  substantival. 
Instead  of  saying:  "I  do  this,"  they  will  say:  "This  is  my  do- 
ing." This  construction,  however,  is  far  from  general,  and  it 
is  necessary  to  know  when  this  substantival  construction  has  to 
be  used,  and  when  the  regular  active  construction,  which  we 
call  adjectival,  is  required. 

We  shall  first  say  a  word  about  these  two  constructions  in 
themselves,  so  as  to  explain  them  as  clearly  as  possible,  and  then 
something  about  their  use. 

1.  1.  The  adjectival  construction  or  voice  is  formed  by  put- 
ting the  Iloko  term  which  represents  the  English  subject  (and 
which  we  shall  call  the  subject  in  the  course  of  this  grammar), 
in  the  nominative,  and  the  Iloko  term  which  represents  the  Eng- 
lish object  (and  which  we  shall  call  the  object  in  the  course  of 
this  grammar),  if  there  is  any,  in  the  oblique. 

2.  The  substantival  construction  or  voice  is  formed  by  put- 
ting the  Iloko  term  that  represents  the  English  subject,  or  the 
subject,  in  the  genitive,  and  the  Iloko  term  that  translates  the 
English  object,  or  the  object,  in  the  nominative.    For  instance : 

1.  In  the  sentence:  "I  take  rice,"  "I"  is  the  subject,  and  "rice" 
is  the  object.     The  construction  of  this  sentence  will  be  adjec- 

^  Iloko  Substantives  and  Adjectives.  App.  Anthropos  26  (1931)  486- 
488. 
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tival  in  Iloko,  and  thus  *T'  will  be  in  the  nominative,  and  '*rice" 
will  be  in  the  oblique. 

Thus,  in  Mangdlaak  iti  bagds,  ak  is  the  abbreviated  form  of 
the  personal  pronoun  in  the  nominative,  and  iti  bagds,  as  may 
be  seen  by  the  article,  is  in  the  oblique. 

2.  In  the  sentence:  *1  take  the  rice,''  "I"  is  the  subject,  and 
"the  rice"  is  the  object.  The  construction  of  this  sentence  will 
be  substantival  in  Iloko,  and  thus,  "I"  will  be  in  the  genitive 
and  "the  rice"  will  be  in  the  nominative. 

Thus  in  Aldek  ti  bagds,  k  (for  ko)  is  the  possessive  pronoun, 
which,  of  course,  represents  the  genitive,  and  ti  hagds,  as  may 
be  seen  by  the  article,  is  in  the  nominative. 

3.  a.  The  place  of  each  member  of  the  sentence  is  the  same 
in  both  voices:  First,  the  verb;  then,  the  subject;  and  finally, 
the  object,  thus :  mangdlaak  iti  bagds,  and  aldek  ti  bagds. 

Note  1.  It  may  happen  that  the  subject  of  the  substantival  voice  is  not 
a  possessive,  while  its  object  is  a  personal  pronoun;  in  this  case  the  subject 
has  to  follow  the  verb  immediately  in  the  shape  of  a  possessive  of  the  3d 
person,  and  the  complete  subject  has  to  be  repeated  after  the  object.^ 
Examples. 

The  boy  laughs  at  me:  katawdannak  ti  ubing. 

The  old  women  whip  us:  bautendakami  dagiti  baket. 

b.  When  either  the  subject  or  the  object  has  to  be  emphasized, 
it  takes  first  place,  and  the  other  members  of  the  sentence  follow 
in  the  same  order:  First,  the  verb;  then,  the  remaining  term. 
In  this  case,  the  emphasized  term  is  connected  with  the  rest  of 
the  sentence  by  the  ligature  ti.^ 

sidk  ti  mangdla  iti  bagds:  it  is  I  who  take  rice. 
ti  bagds  ti  aldek:  the  rice  is  what  I  take. 

Note  2.  Sometimes  it  may  be  convenient  to  have  either  the  subject  (in 
both  voices),  or  the  object  (in  the  substantival  voice),  precede  the  sentence; 
but  this  can  only  be  known  through  frequent  practice.  In  this  case,  when- 
ever the  subject  precedes,  it  has  to  be  repeated  in  the  sentence  in  the  shape 
of  either  a  personal  pronoun  (adjectival  voice)  or  a  possessive  (substantival 
voice)   of  the  3d  person.*     Examples. 

dagiti  baket  agbdutda  iti  ubing :         the  old  women,  they  beat  the  child. 
dagiti  baket  bautenda  ti  ubing:  the  old  women,  they  beat  the  child. 

ti  ubing  bauten  dagiti  baket:  the  child,  the  old  women  beat  it. 

II.  A.  As  to  the  use  of  the  two  voices,  it  may  be  said  in  gen- 
eral that  the  adjectival  construction  is  preferred  whenever  the 
stress  is  either  on  the  action  or  on  the  one  who  does  it,  the 

'To  have  and  to  be  in  Iloko.     Philip.  Joum.  Sol.  66   (1938)  436. 
«Ibid.,  p.  424. 
*Ibid.,  p.  423. 
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subject,  while  the  substantival  construction  is  preferred  when- 
ever the  stress  is  on  the  thing  that  has  to  be  done,  the  object. 

1.  If  the  Iloko  wants  to  say :  I  take  rice,  emphasizing  the  taking 
and  leaving  the  term  "rice"  indeterminate,  he  will  use  the  ad- 
jectival voice,  thus: 

mangdlacbk  iti  bagds:  I  take  rice  (any  rice). 

2.  If  he  wants  to  say:  '1  take  rice,"  *T'  and  not  somebody 
else,  he  will  again  use  the  adjectival  voice : 

sidk  ti  mangdla  iti  bagds:  it  is  I  who  take  rice. 

3.  If  he  wants  to  say:  '1  take  the  rice,"  emphasizing  "the 
rice"  or  making  it  entirely  determinate,  he  will  use  the  substan- 
tival voice: 

ti  bagds  ti  oldek:  the  rice  is  what  I  take. 

aldek  ti  bagds:  I  take  rice  (not  any  kind  of  rice). 

B.  To  explain  more  clearly  what  is  meant  by  determinate  and 
indeterminate : 

1.  If  the  Iloko  wants  to  tell  somebody  to  bring  him  rice, 
meaning  any  rice  (indeterminate),  in  which  case  the  action 
of  taking  is  more  important  than  the  rice  that  has  to  be  taken 
(the  object),  the  stress  being  consequently  on  the  action,  he 
will  use  the  adjectival  voice  and  say: 

mangdlaka  iti  bagds:  take  rice. 

2.  If  he  wants  to  tell  somebody  to  bring  him  a  certain  kind 
of  rice;  that  is,  rice  that  has  been  spoken  of  before  (determi- 
nate) ,  in  which  case  the  rice  that  has  to  be  taken  (the  object) 
i&  more  important  than  the  action  of  taking,  the  stress  being 
consequently  on  the  object,  he  will  say : 

aldem  ti  bagds:  take  the  rice. 

C.  We  may  now  draw  the  following  rules,  which  are  general, 
and  without  exceptions,  and  which  cover  the  whole  field  of  the 
Iloko  verbal  system: 

1.  The  adjectival  voice  is  used: 

a.  When  there  is  no  object  (intransitive  verbs)  ;  stress  on  the 
action.     Examples : 

uininurtuik  I   drink. 

agtardyka  you  run. 

nangdn  he  ate, 

makadngeskami  we  can  breathe. 

nmkiknyogfayo  let  us  go  with  him. 
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pusden  ti  tindpwy 
agpadgasta 
dumakkelkayo 
maturogda 
kimmagdt  ti  dso 

6.  When  the  object  follows  the  verb  and  is  more  or  less  in 
determinate;  stress  on  the  action.     Examples: 


the  bread  is  being  eaten  by  the  cat. 
we  go  to  the  doctor, 
you  grow. 
they  sleep, 
the  dog  bit. 


uminumak  iti  dawa/m 
aghdsaka  iti  libra 
mangardrmdkami  iti  baldy 
nakabirok  iti  bunSng 
makisaoda  ken  Pedro 
agpatardytayo  iti  kabdyo 
sumakdyta  iti  bdka 
nagisuratkayo  iti  inbagdk 
umuli  iti  atSpna 
agedptd  ni  Judn  iti  pagiddadnna 


I  drink  water   (any  kind  of  water), 
read  a  book, 
we  make  a  house, 
he  found  a  cutlass, 
they  talk  with  Peter, 
let  us  make  the  horses  run. 
let  us  mount  a  cow. 
did  you  write  down  what  I  said? 
he  climbs   on  its  roof. 
John  looks  for  a  place  for  him  to  lie 
down. 


c.  When  the  subject  precedes  the  verb ; 
Examples : 


stress  on  the  subject. 


it  is  I  who  drink, 
you  are  the  one  who  goes, 
he  is  the  one  who  is  willing, 
who  weeps? 

the  dog  is  the  one  who  took  the  meat, 
nobody  found  it. 
the  water  spoiled  it. 
we  are  those  who  grew, 
those  who  went  to  Bontok  were  those 
who  killed  the  cat. 


sidk  ti  uminiim 
sikd  ti  mapdn 
isH  ti  maydt 
asino  ti  agsdngit 
ti  dso  ti  nangdla  iti  kdrne 
awdn  ti  nakabirok 
ti  ddnutn  ti  nangdaddel 
dako/mi  ti  dimmakkSl 
dagiti  napdn  ididy   Bontok   ti  nor- 
mapdtay  iti  pHisa 

2.  The  substantival  voice  is  used: 

a.  When  the  object  follows  the  verb  and  is  determinate ;  stress 
on  the  object.     Examples: 

I  drink  the  water    (not  any  kind  of 

water), 
eat  that  bread. 
John  takes  his  money, 
we  salt  the  meat, 
they  sweep  the  room, 
carry  the  fish  into  the  house, 
say  what  you  like, 
let  us  bathe  the  carabao. 
let  us  have  the  trunk  made. 


inumek  ti  danimi 


kanem  daytd  tindpay 
alden  ni  Judn  ti  pirdkna 
asindnmi  ti  kdrne 
sagddanda  ti  kudrto 
ipdnyo  ti  ikdn  ididy  baldy 
ibagdyo  ti  kaydtyo 
pagdigHsentayo   ti  nudng 
paardmidta  ti  lakdsa 


b.  When  the  object  precedes  the  verb,  stress  on  the  object. 
Examples : 


danum  ti  imwrnSk 
isu  ti  surdtem 


water  is  what  I  drink, 
he  is  the  one  you  follow. 
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otong  ti  gindtangda  cowpeas  are  what  they  bought. 

sadn  a  daytoy  ti  kaydtyo  this  is  not  what  you  like. 

asino  ti  hautenna  whom  does  he  whip? 

ni  Juan  ti  bindonta  John  was  the  one  we  sent. 

dagiti  pusa  ti  ayabdntayo  the  cats  are  what  we  call. 

baldy  ti  baiigonenmi  a  house  is  what  we  build. 

buneng  ti  birdkek  a  cutlass  is  what  I  look  for. 

dakami  ti  tulddenyo  we  are  those  you  imitate. 

awdn  ti  nasapiUanna  he  found  nothing. 

II.  PREFIXES,    INFIXES,   AND   SUFFIXES 

Almost  all  simple  prefixes,  infixes,  and  suffixes  allow  combina- 
tions with  other  prefixes,  infixes,  and  suffixes;  we  shall  give  the 
most  important  and  characteristic  ones  under  each  simple  prefix, 
infix,  and  suffix.  Combinations  of  adjectival  prefixes,  infixes, 
and  suffixes  with  substantival  ones  will  be  studied  under  the 
latter. 

THE  ILOKO  ADJECTIVAL  VOICE 

1.   THE  PREFIX  AG 

a,   THE  SIMPLE  PREFIX 

I.  Form  of  the  present:  the  prefix  ag.  Form  of  the  past:  the 
prefix  nag. 

II.  A.  This  is  the  most  used  of  all  prefixes,  infixes,  and  suf- 
fixes for  verbs  used  in  the  adjectival  construction,  and  verbal 
stems  that  do  not  allow  it  are  rather  scarce.  It  is  really  the 
one  almost  universal  prefix  for  intransitive  verbs  in  the  Iloko 
adjectival  voice.     Examples: 

agsdngitak  I  weep. 

nagsaoka  you  spoke. 

agsarita  he  talks. 

nagkatdwa  dagiti  baldsanj  the  girls  laughed. 

agisem  ti  lakdy  the  old  man  smiles. 

nagsdpulda  iti  tabdko  they  looked  for  tobacco. 

nagsurat  ni  Ana  Ann  wrote. 

agtardytayo  dmin  let  us  all   run. 

agbdsakayo  read. 

B.  This  prefix  is  used  especially: 

1.  With  names  of  instruments,  and  forms  a  verb  meaning: 
to  use  a  certain  instrument.     Examples: 

agdakliskami  we  fish  with  a  dragnet. 

nagkatdmda  they  planed. 

agragddi  ni  Antonio  Anthony  saws. 

dakdm  ti  agpandards  we  are  those  who  cut  with  an  adze. 

nagsdgad  he  used  the  broom. 
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asino  ti  rvagarddo  who  plowed? 

agbiolin  ni  Felix  Felix  plays  the  violin. 

nagsilaw  dagiti  litmndbas  those  who  passed  carried  a  light. 

agpaetda  they  chisel. 

2.  With  names  of  plays  and  games,  and  forms  a  verb  mean- 
ing: to  play  a  certain  game.     Examples: 

agsumiyda  they   spin   tops. 

nagsugdl  ni  kabsdtko  my  brother  gambled. 

aglipay  dagiti  ubbing  the    children    play    at    lipay     (fruits 

used  as  marbles). 

agkudokami  we   play    at    kudo    (pebbles    used    as 

jackstones). 

nag  tang  gdkayo  you  played  at  pitchpenny. 

dagitd  ti  nagsipa  those  played  at  sipa  (a  kind  of  foot- 

ball). 

agsintikta  let  us  play  at  marbles    (flipping). 

nagkingking  da  Judna  Joan  and  her  companions  played  at 

hopscotch. 

3.  With  names  of  clothing,  ornaments,  and  forms  a  verb 
meaning:  to  wear  a  certain  piece  of  clothing,  and  so  on. 

agbddoka  put  on  a  coat. 

nagsapin  ni  ddingko  my  younger  brother  wore  pants. 

dika  agkallogong  do  not  wear  a  hat. 

isuda  ti  agsingsing  they  are  those  who  wear  rings. 

agules  ni  gayyemko  my  friend  wears  a  blanket. 

nagarttos  dagiti  babbdi  the  women  wore  earrings. 

agsagaysdyda  they  wear  combs. 

dpay  nga  agpdyongkayo  why  do  you  carry  an  umbrella? 

4.  With  names  of  fruits  without  owner — fish,  and  the  like, 
and  forms  a  verb  meaning:  to  gather  a  certain  kind  of  fruit, 
to  catch  a  certain  kind  of  fish,  and  so  on.^     Examples: 

napdnkami  nagtabUn^aw  we  went  to  gather  bottle  gourds. 

intayo  agbisukSl  let  us  go  and  gather  pond  snails. 

agrasdda  they  gather  crabs. 

agnatengta  let  us  gather  vegetables. 

nagkuritd  da  gayyemko  my  friend  and  his  companions  gath- 
ered cuttles. 

nagbaydbaskami  we  gathered  guavas. 

sidk  ti  napdn  nagdaldyap  I  went  to  gather  lemons. 

nagbilisda  idi  kalmdn  they  gathered  sardines  yesterday. 

5.  With  names  of  ailments,  and  forms  a  verb  meaning:  to  be 
affected  by  a  certain  kind  of  ailment.     Examples: 

agsakitak  I  am  ill. 

aggurigur  ni  dma  my  father  has  fever. 

''Reduplication  of  Verbal  Stems,  II,  1,  Note.     Unpublished. 
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naggaddilkami  dmin  we  all  had  itch. 

agsdrut  ti  asdwana  his  wife  has   consumption. 

nagpudotkd  itdy  you  had  fever  a  while  ago. 

aguyek  he  coughs. 

7tagsikada   ididy  they  had  dysentery  there. 

vaghurtong  idi  ubing  pay  Ideng  he  had   smallpox  when  he   was   still 

a  child. 

6.  With  names  of  positions,  occupations,  trade,  and  so  on, 
and  forms  a  verb  meaning :  to  have  a  certain  position,  to  follow 
a  certain  profession  and  the  like.     Examples : 

agsekretdrio  ni  ulitegko  my    uncle   has    the    position    of    sec- 

retary. 

nagsoldddo  dogiti  kaarobak  my  neighbors  were  soldiers. 

agallawdgida  they   are  carpenters   by  trade. 

agokom  ti  kaddalko  my    classmate    has    the    position    of 

judge. 

napdn  nagmediko  he  went  to  practise  medicine. 

agmdestra  ni  Isabel  Elizabeth  is  a  teacher. 

7.  With  stems  usually  formed  into  adjectives,  or  adjectival 
verbs  in  ma,  and  others,  and  forms  a  verb  indicating  the  action 
corresponding  to  the  state  implied  by  the  adjective,  and  so  on. 
Examples : 

agbulsek  he  becomes  blind. 

agsingpetkayo  be  virtuous. 

nagdnusda  they  suffered  it  patiently. 

agpilay  ni  Judn  John  limps. 

dika  agbaydg  do  not  be  long. 

agragsdktay  dmin  let  us  all  rejoice. 

nagindyadkami  we  went  slowly. 

nagdardsta  unay  we  went  very  fast. 

agsadut  he  has  a  fit  of  laziness. 

agpatdy  ni  gayyemko  my  friend  is  dying. 

dagiti  nagawdn  those  who  died. 

8.  With  numbers,  and  forms  a  verb  meaning:  to  reach,  for 
example,  a  certain  number.  In  the  past  tense  these  verbs  ob- 
viously mean:  to  be  a  certain  number,  because  what  became 
ten,  twelve,  and  so  on,  also  is  ten,  twelve,  and  so  on.  Ex- 
amples : 

aguppdtda  they  reach  the  number  of  four. 

nagwalokami  we  were  eight. 

agtallo  pulo  a  tawen  he  reaches  his  thirtieth  year. 

nagsidm  a  gasutda  nga  im/mdy  they  came  nine  hundred  in   number. 

agdud  a  saltip  it  amounts  to  two  gantas. 

6.   COMBINATIONS 

I.  All  these  combinations  form  their  past  in  the  same  way  as 
the  simple  prefix  ag,  by  changing  ag  into  nag: 

26131 7 
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II.  Nearly  all  forms  of  substantives,  adjectives,  numbers,  and 
the  like,  allow  the  prefix  ag  to  form  intransitive  verbs,  v^ith  the 
same  meanings  as  those  explained  under  the  simple  prefix  ag, 
especially  II,  B,  7  and  8.     Examples : 


nagkastoykami 
agpangolo  ti  maysd 
nagginasutda 
nag  sang  apulokami 
agmauyong  ni  Francisco 
rtagpakifidkemda  Hi  ddkes 
agdapoen  daytd  manok 


we  acted  this  way. 

one  takes  the  lead. 

they  were  (going)  by  hundreds. 

we  were  ten. 

Francis  becomes  insane. 

they  had  bad  intentions. 

that   chicken    becomes    of   a   grajrish 
color. 
agtarikdyotayo  let  lis  gather  timber. 

agkabannudg  he  is  at  his  full  strength. 

agbumaro  to  become  a  young  man. 

III.  Here  follow  some  of  the  most  noteworthy  combinations: 
A.  Forms  alluded  to  before ;  the  prefix  ag  is  used : 
1.  To  form  coordinate  words  and  the  plural  of  adjectives; 
these  forms  have  been  explained  under  the  adjective.*     Ex- 
amples : 


they  board  the  same  car. 
John   and   Anthony  are  rivals. 

we  were  third  cousins. 

they  pull  the  same  string   (they  are 

of  one  mind), 
they  do  not  understand  each  other, 
they  understand  each  other, 
the  bad  ones, 
the  valiant  soldiers. 

2.  With  the  combinations  indicating  reciprocity,  rivalry,  and 
so  on.     Examples  : 


agkaluganda 

agkasinnalisal    da    Juan    ken    An- 
tonio, 
nagkapit  lokami 
agkalinasda 

dida  agkaawdtan 

agkainnawdtanda 

dagiti  agkakaddkes 

dagiti  agkakaingel  a  soldddo 


naglinnhnedda 
nagpinnakatvdnda 
agtinnulongtayo 
ag  linnaing  tay  o 

aginndpalda 

agkitankitada 

nagtulongtulon^kami 

dikay  agsusiksusik 

nagtungpatungpdta 

agkarinkarida 


they  hid  from  one  another. 
they  forgave  one  another, 
let  us  help  each  other, 
let  us  emulate  one  another  in  clever- 
ness, 
they  envy  one  another. 
they  look   at  one  another, 
we  helped  each  other, 
do  not  dispute  with  one  another, 
we  slapped  one  another  in  the  face, 
they  make  promises  to  one  another. 


®  III.  Special  Forms,  1 :  coordinate  words,  IV ;  general  remarks,  II. 
thropos  26   (1931)  480-481,  485-486. 


An- 
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agkablankabldawda  they  salute  one  another. 

agtulidtulid  it  turns  over  and  over. 

aglinnukmeglukmegda  a  dud  both  vie  with  one  another  in  fatness. 

3.  With  forms  indicating  resemblance,  imitation,  and  so  on. 
Examples : 

agsinanpddi   Ideng  he  is  only  a  fake  (not  a  real  priest). 

nagsinansdbun^  it  had  the  shape  of  a  flower. 

agsinanmaydt  ni  Jose  Joseph  acts  as  if  he  was  willing. 

agmarasihsikan  ti  sdka  ti  banids  the  legs  of  the  iguana   are  covered 

with  scales. 

agmarasinddag  daytd  sabd  that  banana  tree  is  leaning. 

agmaragampdng  ni  Catalina  Catherine  is  very  frivolous. 

agmarabettakdn  it  is  nearly  fissured. 

agmaratamndy  it  tastes  rather  flat. 

7iagkaskastilakami  we  acted  like  Spaniards. 

agsangsangldytayo  lex  us  imitate  Chinamen. 

naglallaldki  ni  Margarita  Margaret  wore  men's  clothes. 

4.  Sometimes  with  the  prefix  si  including  the  notion  of  con- 
comitance.    Examples : 

nagsiward   dagiti  tattdo  the  men  scattered. 

agsitdngadkayo  look  up. 

agsiwamdk  he  publishes  the  news. 

agsiwdras  he  distributes  things. 

5.  With  the  suffix  an  in  a  very  few  cases;  then  the  original 
meaning  of  the  word  in  ag  becomes  stronger  and  more  import- 
ant.    Examples : 

agbelladdn  he  is  overfed. 

aglippidsan  a  panagydman  an  overflowing  gratitude. 

dikay  agub-ubingdn  do  not  act  like  children. 

agkanibusdnan  ti  bidg  life  is  at  an  end. 

agnakmdnka  be  full  of  prudence. 

B.  New  forms: 

1.  The  prefix  ag  is  used  with  the  prefix  tagi  to  indicate  prop- 
erty or  possession. 

agtagibuneng  ni  ap6k  my  grandfather  carries  a  cutlass. 

nagtagigaydngda  dmin  they  all  carried  spears. 

agtagipaltogtayo  let  us  carry  a  gun. 

isu  ti  nagtagikud  he  was  the  owner. 

agtagildko  she  sells  (that  is,  a  saleswoman). 

nagtagipurdwda  they  were  clothed  in  white. 

agtagibaldy  she  looks  after  the  house. 

agtagiandkka  kmidk  consider  me  as  your  child. 

2.  The  prefix  ag  is  used  with  the  prefix  in,  to  form  verbs 
meaning:  to  pretend  to  be  so  and  so.    Stems  joined  to  the  com- 
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plex  prefix  agin  have  their  initial  open  syllable  reduplicated,  and, 
when  they  begin  with  a  vowel,  a  glottal  catch  is  placed  between 
the  complex  prefix  and  the  stem.    Examples : 

aginbuhuteng  he  pretends  to  be  afraid. 

oginsasdngit  Ideng  he  just  pretends  to  weep. 

patindyon   nga   aginsdsakit   dagi-      those  ones  always  pretend  to  be  ill. 

didy 
aginpipilay  ta  nasad'At  he  simulates  lameness  because  he  is 

lazy. 
naginbubuhekkami  we  simulated  blindness. 

bay -dm  ta  agintutuleng  Ideng  leave  him  because  he  only  pretends 

to  be  deaf. 
dika  agbutengy  aginbabdut  Ideng       do  not  be  afraid,  he  only  pretends  to 

whip. 
uginhabannogkayo  you  pretend  to  be  tired. 

aginbabain  he  simulates  shame. 

agindidiammo  he  simulates  ignorance. 

nagin-adpalda  they  pretended  to  be  jealous. 

agin-uunget  he  simulates  anger. 

agin-adwatda  they  pretend  to  understand. 

agin-disu  he    is    presumptuous     (literally:    he 

pretends  to  be  he). 

Note  3.  The  complex  prefix  agsiny  with  the  same  modification  of  the 
stem  and  use  of  the  glottal  catch  as  noted  with  the  preceding  form,  and  the 
complex  prefix  agsin  .  .  .  inn  indicate  rivalry,  reciprocity,  and  so  on;  but 
these  forms  have  become  almost  antiquated.  The  same  may  be  said  about 
the  combination  agsin  ...  an,  meaning:  to  be  mixed  with,  and  so  on. 
Examples : 

agsintutulongda  they  help  one  another. 

agsinpipinnatigmdankanni  we  counsel  one  another. 

agsinlalakidn  dagitd  babbdi  those  women  mix  with  men. 

2.   THE  INFIX  UM 

I.  Form  of  the  present :  the  infix  um.  Form  of  the  past :  the 
infix  imm. 

II.  A.  This  is  a  much  used  infix  for  verbs  used  with  the  ad- 
jectival construction,  and,  when  used  with  stems  that  allow  the 
prefix  ag,  it  indicates  an  action  of  less  duration,  importance, 
or  the  like,  than  the  latter.  For  example,  agtugdw,  to  sit: 
tumugdw,  to  sit  down;  agtakder,  to  stand;  tumakder,  to  stand 
up.    Examples : 

uminum  ti  dso  the  dog  drinks. 

umulika  come  up,  come  in. 

immiilogkami  we  went  down,  we  left  the  house. 

dika  sumungbdt  do  not  answer. 

tumardykayo  run. 
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napdn  immisbu  he  went  to  make  water. 

tumakki  ti  nudng  the  carabao  defecates. 

lumiiganta  let  us  climb  in. 

sumakdyda  iti  kabdyo  they  mount  horses. 

gimmdtang  iti  bagds  she  bought  rice. 

umisem  he  smiles. 

basdem  ti  sumariddt  read  the  following. 

sumurotka  kanidk  follow  me. 

dumsdagkayo  alight. 

B.  This  infix  is  used  especially: 

1.  To  translate  the  English:  to  grow  (more),  to  become 
( more ) .     Examples : 

dumakkel  ti  ubing  the  child  grows. 

lumakdy  datdo  one  ages. 

bnmassit  ti  bagds  the  rice  diminishes. 

umadu  ti  dso  the  dogs  increase. 

immatidddg  daytd  that  grew  longer. 

umababd  ketdi  it  rather  grows  shorter. 

immdtap  ti  nudng  the  carabao  became  wild. 

umdmo  ti  bdkes  the  monkey  gets  tame. 

lumamiis  ti  danum  the  water  cools  down. 

sumaydat  it  becomes  better, 

2.  To  form  verbs  which  indicate  the  threatening  of  an  action 
rather  than  the^  action  itself.  In  English  when  one  says :  that 
dog  bites,  it  does  not  necessarily  mean  that  he  is  actually  biting. 
The  Iloko  have  two  different  ways  to  render  both  meanings: 
agkagdt,  he  actually  bites;  Jmmagdt,  he  threatens  biting.  Ex- 
amples : 

bumdut  daytd  lakdy  that  old  man  threatens  whipping  one. 

tumudo  it  threatens  rain. 

kumagdt  ti  dsoyo  your  dog  bites. 

sumipdt  ta  baket  that   old   woman   threatens   slapping 

one. 

bumugtdk  ni  Juan  John  threatens  scolding. 

kumdbil  he  threatens  beating  one. 

lumabdga  daytd  that  one  turns  red. 

Note  4.  A  similar  notion  is  included  in  a  few  adjectives  or  substantives, 
formed  with  the  infix  imm:  they  indicate  resemblance  with  what  the  stem 
implies.     Example: 

simminubldn  something  resembling  a  sinublan  pot. 

3.   THE  PREFIX  MAKA 

I.  Form  of  the  present :  the  prefix  Tnaka.  Form  of  the  past : 
the  prefix  naka. 

II.  This  prefix  is  used: 
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1.  To  indicate  active  possibility,  and,  when  used  with  the  form 
of  the  past,  to  indicate  completion  of  the  action.     Examples: 

nmkwCiliak  I  can  climb  up. 

saanak  a  makatardy  I  cannot  run. 

makasungpetkayonto  will  you  be  able  to  come  home? 

diak  makapagnd  I  cannot  walk, 

dida  nvakakuti  iti  buten$  they  cannot  move  through  fear. 

idi  ubingak  nakatardyak  when  I  was  a  child  I  could  run. 

sadn  pay  a  nakapagnd  idi  kalTruin     he  could  not  yet  walk  yesterday. 

nakaddnon  ididy  Alilem  he  arrived  at  Alilem. 

nakapdnen  he  went  already. 

nakarubhudtkami  we  finished  our  preparations  for  the 

journey. 

nakaddit  she  finished  sewing. 

nakamumka  did  you  drink? 

2.  To  indicate  natural  needs.     Examples: 

niakaturog  ni  Judn  John  is   sleepy. 

nakainumak  Unay  I  was  very  thirsty, 

rimmudr  ta  makaisbu  he   went   out   as  he  wants   to   make 

water, 

makatakki  daytd  dso  that  dog  wants  to  defecate. 

makatabdkoda  they  want  a  Bmoke. 

makakatdwa  ni  Ana  Ann  feels  like  laughing. 

makasdngit  U  ubinjj  the    child   feels   like    weeping. 

3.  To  indicate  ordinary  effect;  in  this  case  the  initial  open 
syllable  of  the  stem  is  sometimes  reduplicated.     Examples : 

ti  bdsol  a  makapatdy  the   grievous   sin    (literally:    the  sin 

fthat  kills). 

makadgas  daytd  a  rSot  that   herb  has   curative   power. 

dika  agtdkaw  anid  la  ketdi  ta  mor-  do  not  steal  lest  you  commit  a  fault. 

kabdsolka 

nakatipid  daydidy  that  one  was  an  impediment. 

makauma  it  is  tiring. 

makasuya   U   tabd  fat  causes  nausea. 

makatutudo  it  causes  rain. 

TnakoBasadut  daydidy  that  makes  one  lazy. 

4.  With  cardinal  numbers,  to  indicate  how  many  of  a  certain 
class  one  wants  to  buy,  one  takes,  how  many  of  a  certain  class 
something"  can  contain,  and  so  on.  With  the  numbers  in  kanika, 
the  prefix  simply  becomes  makanika,'^     Examples: 

makatalloak  I  want  to  buy  three. 

nakapitokami  we  took   seven. 

makadud  daytd  karreton  that  cart  holds  two. 

nakalimd  kano  it  is  said  to  have  been  able  to  hold 

five. 
makanikadud  pModa  ket  dud  they  want  to  take  twelve. 

■^  The  adverb,  II ;  adverbs  of  time,  III.     Unpublished. 


«9, 2  Vanoverbergh:  The  Iloko  Adjectival  Voice  235 

III.  The  prefix  makapag  (past:  nakapag)  :  This  prefix  is  used 
with  stems  that  allow  the  prefix  ag  to  indicate  that  the  action 
implied  by  the  stem  is  or  is  not  impeded  by  an  obstacle  from 
without  (physical  inability).  For  examples,  diak  makasuratf 
I  cannot  write  (because  I  did  not  go  to  school,  or  for  some 
similar  reason)  ;  diak  makapagsurat,  I  cannot  write  (because  I 
have  no  pen,  people  push  me,  my  arm  is  broken,  or  for  some 
similar  reason ) .     Examples : 

sadnda  a  makapagdlad  they  cannot  make  a  fence. 

dikam  nakapagtugd/iv  v/e  could  not  sit  down. 

diak  nakupagtulong  I  could  not  help. 

saankam  a  makapagkatdwa  we  cannot  laugh. 

TTixikapag  tardy  kayo  ditoy  can  you  run  here? 

sadnkayo  a  makapagsurat  ta  you  cannot  write  because  there  is  an 

aggingined  earthquake. 

sadnkami  a  nakapagsarita  ta  adii     we  could  not  talk  as  there  were  many 

ti  uhhing  children. 

Note  5.  a.  The  combination  makapag  .  .  .  inn  (past:  nakapag  .  .  .  inn) 
of  reciprocity,  and  the  complex  prefix  niakapagin  (past:  nakapagin)  of 
pretending,  both  derived  from  the  preceding,  are  rarely  used.     Examples: 

sadnda  a  nakapagkikinnita  they  were  not  able  to  see  each  other. 

diak  makapag inpipilay  I  cannot  pretend  to  be  lame. 

h.  The  prefix  makapang  (past:  nakapang)  differs  from  makapag  in  the 
same  way  as  the  transitive  prefix  ynang  differs  from  the  intransitive  prefix 
ag.     Examples : 

niakapamdrut    daytd    manok  that  chicken  sheds  its  feathers. 

nakapang dusa  kaniak  he  could   punisli  me. 

4.   THE  PREFIX  MAKI 

a.  THE  SIMPLE  PREFIX 

I.  Form  of  the  present:  the  prefix  maki.  Form  of  the  past: 
the  prefix  naki, 

II.  This  prefix  is  used: 

1.  To  indicate  that  something  is  done  with  others.  Exam- 
pies: 

rtiakisaritaka/m  kenkudna  we  talk  with  him. 

napdnda  nakisugdl  they  went  to  gamble. 

intayo  makibiiya  let  us  go  and  see  (the  performance). 

makikityogka  go  with   (him). 

nakipdn  ni  Luis  Lewis  also  went. 

madida  a  makitulag  they  do  not  want  to  make  a  contract. 

nakiasdwa  ni  Ana  Ann  married. 

inta  makidni  let  us  go  to  participate  in  the  harvest. 

kaydtko  ti  makisaS  I  want  to  talk  with   (you). 

makildsinka  iti  daytdy  keep  away  from  this  one. 

napdn  nakiguhdt  he  went  to  war. 
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Note  6.  Note  the  difference  between  the  two  expressions: 

agdpa  da  Juan  ken  Antonio  John  and  Anthony  quarrel. 

makidpa  ni  Juan  ken  Antonio  John  quarrels  with  Anthony. 

2.  To  indicate  that  somebody  treats  a  person  as  his  father, 
friend,  or  the  like,  according  to  the  meaning  of  the  stem.  Ex- 
amples : 

makiddi  kanidk  he  treats  me  as  his  younger  brother. 

makiamdkami  kenkudna  we  treat  him  as  our  father. 

wakigayyemda  ken  Juan  they  make  friends  with  John. 

3.  With  stems  meaning  "to  ask,"  without  changing  the  latter's 
meaning.     Examples : 

mukiddwatka  iti  drak  ask  for  wine. 

nakiddwatda  iti  kudrta  they  asked  for  money. 

nakirangkdpda  iti  sungrod  they  asked  for  fuel. 

makirangkdpkami  iti  nateng  we  ask  for  vegetables. 

inka  nuikisaludsud  go  and  ask. 

makiintuodak  I   ask. 

4.  With  names  of  fruits,  and  the  like,  and  forms  a  verb  mean- 
ing :  to  ask  for  a  certain  kind  of  fruit,  and  so  on.     Examples : 

makinatengka  ask  for  vegetables. 

nmkihaydhastayo  ken  Judn  let  us  ask  John  for  guavas. 

nakitabdkoak  ken  dma  I  asked  my  father  for  tobacco. 

inkayo  makisidd  go  and  ask  for  viands. 

6.   COMBINATIONS 

I.  All  these  combinations  form  their  past  in  the  same  way 
as  the  simple  prefix  Tnaki,  by  changing  maki  into  naki. 

II.  The  prefix  maki  is  used  : 

1.  With  the  prefix  ka  and  with  the  combination  ka  .  ,  ,  an, 
indicating  companionship.     Examples: 

rriakikatugdwak  kenkd  I  sit  down  with  you. 

makikabbaldykami  ken  Judn  we  live  in  the  same  house  with  John. 

nakikaiddd  kanidk  he  lay  down  with  me. 

makikadflLTatayo  kenkudna  we  are  of  the  same  blood  as  he. 

makikabagidnda  kanidk  they  are  relatives  of  mine. 

2.  With  the  combinations  indicating  reciprocity,  rivalry,  and 
so  forth.    Examples: 

makisinnakldng  ken  amdna  he  faces  his  father. 

makisinniiratda  iti  gayyemda  they  write  to  their  friend  and  vice 

versa. 
nakitinnulagda  they  made  a  contract. 

makiinniliw  he  longs  to  see  (him)  and  vice  versa. 
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Tnakilinningdy  kanidk  he  gives  me  some  distraction  and  vice 

versa. 

makibinnilangda  kenkudna  they  count  it  over  v^^ith  him. 

makibalanbaldkad  he  gives  good  advice  and  receives  it. 

makiammoammo  he  becomes  an  acquaintance. 

makitapkitapkil   kadagiti   babhdi  he  mixes  with  women. 

makipinnatenpategak  kadakayo  I  prize  you  very  much  and  vice  versa. 

3.  With  the  infix  urn,  and  forms  a  verb  meaning:  to  desire, 
to  have  a  longing  for  what  is  expressed  in  the  stem.     Examples : 

makisumaritaak  I  want  to  talk. 

makikumitada  iti  baldyko  they  want  to  see  my  house. 

makiuminumkami  we  want  to  drink. 

makidmndmag  she  wants  to  ask  for  information. 

III.  The  prefix  maktpag  (past:  nakipag)  :  This  prefix  is  used 
with  stems  that  allow  the  prefix  ag  to  indicate  that  the  action 
implied  by  the  stem  is  performed  in  the  company  of  somebody 
who  himself  performs  it  in  the  company  of  others.  For  example : 
kaydtko  ti  makisao  kenkvdna,  I  want  to  have  a  talk  with  him; 
innak  makipagsao,  I  shall  go  with  (you)  to  have  a  talk  with 
(him)  ;  bay-am  ta  makisarita  kanidk,  let  him  be,  so  that  he  may 
have  a  talk  with  me;  adu  ti  makipagsarita,  many  people  join 
(him)  to  have  a  talk  with  (you) .     Examples : 

makipagtdwidda  kanidk  they  are  my  coheirs. 

nakipag  may  may  sd    kadakami  he  was  one  with  us. 

makipagpuyatkay  kanidk  watch  with  me. 

nakipagtulag  kadakudda  he  arranged  the  contract  with  them. 

nakipagbidg  kadatayo  he  lived  with  us. 

idi  napdnak  nakimisa  nakitak  when    I    went   to   hear   Mass,    I    saw 

a  nakipagmisa  ni  apo  Antonio  Father  Anthony  saying  Mass  also. 

Note  7.  a.  The  combination  makipag  .  .  .  inn  (past:  nakipag  .  .  .  inn)  of 
reciprocity,  and  the  complex  prefix  makipagin  (past:  nakipagin)  of  pre- 
tending, both  derived  from  the  preceding,  and  the  complex  prefixes  makisin 
and  makisin  .  .  .  inn  of  reciprocity  are  rarely  used.     Examples: 

makipag titinnulongkayo  join  them  in  helping  one  another. 

nakipagintutuleng  he  also  pretended  to  be  deaf. 

makisinpapatigmdankami  we  counsel  one  another. 

6.  The  prefix  makipang  (past:  nakipang  differs  from  makipag  in  the 
same  way  as  the  transitive  prefix  mang  differs  from  the  intransitive  prefix 
ag.     Examples : 

intayo  makipamonpon  let  us  go  to  the  funeral. 

dagiti  makipanguyog  the  companions. 

Twkipangrabii  he  had  supper  with  them. 

napdn  nakipangdn  kenkudna  he  went  to  eat  with  him. 

nakipangdalus  kadagitd  he  helped  cleaning  those. 
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5.   THE  PREFIX  MANt} 

I.  Form  of  the  present :  the  prefix  mang.  Form  of  the  past : 
the  prefix  nang,^ 

II.  A.  This  prefix  is  used  chiefly  to  change  into  the  adjectival 
construction  a  great  number  of  verbs,  which  are  ordinarily  con- 
strued substantivally  and  which,  for  one  of  the  reasons  ex- 
plained above,  have  to  become  adjectival.  Most  of  the  prefixes 
of  the  substantival  verbs  are  combined  with  the  prefix  mang, 
whenever  the  construction  has  to  be  changed  into  the  adjectival 
voice;  therefore  we  shall  give  explanations  and  examples  of  the 
use  of  this  particular  prefix  later  on. 

B.  ITie  prefix  mang  is  used  especially: 

1.  With  names  of  fruits  without  owner,  fish,  and  the  like, 
and  forms  a  verb  meaning:  to  gather  a  certain  kind  of  fruit, 
to  catch  a  certain  kind  of  fish  and  so  on.®    Examples : 

intayo  mang  ay  0  let  us  go  and  gather  wood. 

napdnda  nangroot  they  went  to  get  grass. 

umdykaim  mangldnot  we  come  to  get  vines. 

nanungrodda  they  gathered  fuel. 

inJm  mangipon  go  and  catch  ipon    (a  kind  of  very 

small  fish). 

2.  To  form  verbs  meaning:  to  buy  something  in  general. 
Examples : 

intayo   ^rvangnudng  let  us  go  and  buy  carabaos. 

vmdyda  mangdpas  they  come  to  buy  cotton. 

marndka  ti  kaydtda  buying  cows  is  what  they  want. 

napdnda  nan^manok  they  went  to  buy  chickens. 

inta   manmgay  let  us  go  and  buy  rice. 

3.  With  words  indicating  the  worth  of  something  in  money, 
and  forms  a  verb  meaning:  to  be  worth  each  a  certain  amount. 
Examples : 

manalapi  they  are  worth  fifty  centavos  each. 

mamisos  daytd  that  is  worth  a  peso. 

manikdpat  they  are  worth  twelve  centavos  each. 

4.  In  some  other  cases.     Examples : 

mangdn  ni  Judn  John  eats. 

mamigdtkami  we  breakfast. 

nangalddwkayon  have  you  had  lunch? 

inkayo  mangrabii  go  and  take  your  supper. 

Notes  on  Iloko.    Anthropos  23  (1928)  1037,  1038. 
Reduplication  of  Verbal  Stems.  II:  1,  Note.     Unpublished. 
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6.   THE  PREFIX  MA 
(X.   THE  SIMPLE  PREFIX 

I.  Form  of  the  present:  the  prefix  ma.  Form  of  the  past:  the 
prefix  na. 

II.  A.  This  prefix  is  used  chiefly  for  the  passive  voice,  and 
practically  every  prefix  and  suffix  of  the  Iloko  substantival  voice 
may  be  combined  with  it;  therefore  we  shall  give  explanations 
and  examples  of  the  use  of  this  particular  prefix  later  on.^^ 

B.  The  prefix  ma  is  used  also: 

1.  To  indicate  passive  possibility  (with  the  form  of  the  pres- 
ent) .     Examples : 


makita  H  baldy 

sadn  a  maddit 

matarimdan  pay 

sadn  a  matiliw  ti  kabdyo 

sadn  a  maibus  daytd 

madia 

sadn  a  mauray 

di  matukod 


the  house  can  be  seen. 

it  cannot  be  sewn. 

can  it  still  be  repaired? 

the  horse  cannot  be  caught. 

that  cannot  be  used  up. 

can  it  be  taken? 

it  cannot  be  waited  for. 

it  cannot  be  fathomed. 


2.  In  some  other  cases.     Examples: 


madikami 

vatwrogda 

mabalin 

tnasdpul 

masakit  ti  andkko 

nabisinkayo 

nawdwkami 

masddawda 

nauma  dagiti  gayyeinko 

nabdtida  ididy  ilida 

masuya  ni  Santiago 

waariekkami 

mapurarda 

awdn  ti  nabdti 


we  won^t. 

they  slept. 

it  is  possible. 

it  is  necessary. 

my  child  is  ill. 

were  you  hungry? 

we  were  thirsty. 

they  are  astonished. 

my  friends  got  tired  of  it. 

they  remained  in  their  town. 

James   nauseates. 

we  sicken  at  it. 

they  are  dazzled. 

nothing  remained. 


b.   COMBINATIONS 

1.  The  complex  prefix  masi  or  masin  (past:  nasi  or  nasin) 
has  the  notion  of  concomitance  combined  with  the  original  mean- 
ing of  the  prefix  ma.     Examples : 

masidaddankami    or    masindaddan-    we  are  waiting  obsequiously,  we  are 

kaim  ready. 

masitammvel  daytd  ubing  that  child  is  struck  dumb. 


*  The  Substantival  Prefix  ma.     Unpublished. 
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2.  When  the  suffix  an  is  joined  to  a  verb  in  ma  this  combina- 
tion (past:  na  .  .  .  an)  very  often  indicates  either  a  comple- 
tion, an  intensification  of  what  the  verb  with  the  simple  prefix 
ma  would  indicate,  or  the  impossibility  of  performing  it.  Here 
also  the  suffix  an  retains  its  distinctive  quality :  it  is  a  real  loca- 
tive, as  may  be  clearly  seen  by  some  of  the  examples,  for  ex- 
ample :  init,  sun,  mainitan,  it  lies  in  the  sun ;  napudot,  it  is  warm, 
napudotan,  it  is  full  of  heat;  mapukaw,  it  is  lost,  mapukdwan, 
he  loses  something.  More  will  be  said  about  this  combination 
later  on. 

It  should  be  remembered,  however,  that  the  suffix  an  of  sub- 
stantival verbs  may  be  used  together  with  the  adjectival  prefix 
7na,  in  which  case  the  explanation  of  this  construction  will  be 
found  later  on,  as  has  been  stated  above.     Examples: 

narabiidnkand  we  were  overtaken  by  the  night. 

napudotan  ididy  it  got  thoroughly  heated  there. 

mabisindn  he   starves. 

sadn  a  masapulan  it  cannot  be  found. 

mainitanto  idmy  it  will  lie  in  the  sun  there. 

no>pukdwan  ni  Judn  John  lost  something. 

napuydtan  dagiti  ubbing  the  children  were  awake  too  long. 

nalam-ekdn  he  got  thoroughly  cold. 

nasimatadnak  Ideng  kenkudna  I  only  saw  him  with  a  glimpse. 

3.  When  the  prefix  ag  is  joined  to  a  verb  which  retains  its 
own  prefix  ma,  the  first  consonant  of  the  latter  is  changed  into 
k,  and  the  complex  prefix  agka  (past:  nagka)  gives  the  verb 
something  of  an  active  meaning ;  for  example ;  maanginan,  it  is 
exposed  to  the  wind,  agkaanginan,  he  exposes  himself  to  the 
wind.     Examples : 

dpay  a  napdnka  agkapuddtan  why  did   you   go  to  become  entirely 

hot. 
nagkaanginanda  they  exposed  themselves  to  the  wind. 

agkainitan  ni  Antonio  Anthony  (lies)   in  the  sun. 

agkapitdkan  he  gets  himself  covered  with  mud. 

agkarugitdn  he   dirties  himself. 

agkatudodn  he    (stands)    in  the  rain. 

agkalimdoosan  he    gets    himself    covered    with    cold 

sweat. 
agkadindmag  ti  pintdsna  her  beauty  is  renowned  wide  and  far. 

7.     THE  PREFIX  KARA 

I.  This  prefix  has  no  special  form  for  the  past. 

II.  The  prefix  kara  is  used  to  indicate  that  the  action  implied 
by  the  stem  is  repeated  frequently.     Examples : 

karadwid  ti  gayyemko  my  friend  goes  home  continually. 

karaumdy  he  comes  all  the  time. 
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III.  THe  prefix  kara  may  be  combined  with  the  prefix  ag 
(past:  nag  kara)  and  with  the  infix  um  (past:  kimmara),  and 
the  difference  between  the  two  is  the  same  as  that  between  ag 
and  um. 


agkarasuhli  ti  lug  an 

agkaraboong  daytd  pinggdn 

ogkaradwid 

agkaraumdy 

nagkarapugsdt  ti  tali 

kumarasubli 


the  cart  comes  back  continually. 

that  plate  gets  cracks  all  the  time. 

he  goes  home  continually. 

he  comes  all  the  time. 

the  rope  snapped  all  the  time. 

it  comes  back  continually. 


8.   THE  INFIX  AN 

I.  This  infix,  in  the  adjectival  voice,  occurs  only  in  combina- 
tions either  with  the  prefixes  ag,  agka,  or  ma,  or  with  the  infix 
um;  the  form  of  the  past  of  the  original  prefix  or  infix  is  re- 
tained in  these  combinations. 

II.  The  infix  an  is  used  to  form  verbs  indicating  repetition, 
intensity,  and  so  on,  of  actions,  especially  of  sounds. 

When  the  infix  an  is  used  with  the  complex  prefix  agka,  the 
action  or  sound  indicated  by  the  word  is  produced  by  more  in- 
dividuals, for  example,  than  when  it  is  used  with  the  simple 
prefix  ag;  the  second  prefix  ka  stands  either  for  companionship 
or  plurality. 

When  the  infix  an  is  used  with  the  infix  um,  the  action  or 
sound  indicated  by  the  word  is  of  shorter  duration  and  more 
often  repeated  than  when  it  is  used  with  the  prefix  ag. 

The  prefix  ag  and  the  infix  um  have  an  active  meaning,  the 
prefix  ma  has  a  passive  one.     Examples: 


agsanultip 

agbanitog 

agranetret  ti  rikep 

agkamiskus 

nagbanetbet 

agkabanetbetda 

bitmanorbor  ti  karaydn 

dumanasddas 

kimmanagkdg  ti  pandilingna 

tumanogtog 

bumanerber  ti  dngin 

bumanitog 

wumaneswes 

sumanigki 

kumanagkdg  ti  selldg 
nakanagkdg  ti  selldg 


he  blows  a  whistle  with  force. 

he  thumps. 

the  door  creaks. 

he  gathers  to  himself. 

he  struck  with  force. 

they   strike  with  force. 

the  river  roars. 

it  rustles. 

her  skirt  rustled. 

he  knocks  repeatedly. 

the  wind  roars. 

he  thumps  repeatedly. 

he  whirs  along. 

he  sits  up  with  a  sudden  jerk  and 

sighing, 
the  moon  shines  bright. 
the  moonlight  was  very  beautiful. 
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Note  8.  Very  common  forms,  more 
used  for  verbs  indicating  repetition  or 
plained  in  Notes  on  Iloko." 

The  difference  of  the  complex  prefix 
ag  consists  here  also  in  the  notion  of 
prefix  ka;  this  notion  of  plurality  bears 
or  sound. 

The  infix  um  here  also  indicates  a 
prefix  ag. 

The  prefix  ag  and  the  infix  um  have 
ma  has  a  passive  one. 

a.  The  forms  with  repetition  of  the 


or  less  onomatopoetic,  and  chiefly 
intensity  of  sound,  have  been  ex- 

agka  and  that  of  the  simple  prefix 
plurality,  which  is  included  in  the 
on  the  cause  or  origin  of  the  action 

slighter  action  or  sound  than  the 

an  active  meaning,  while  the  prefix 

initial  consonant.     Examples: 


agbahtoog 

he  thumps. 

nagkaktool 
nagkababtoogda 

he  knocked  noisily, 
they  thumped. 

agkakaktool  dagiti  ubbmg 

the  children  knock  noisily. 

agkakakliingda 

they  jingle. 

agkararpdakdfi 

they  bang. 

nahahtoog   ti  niug 

the  coconut  thumped. 

makaktool 

it  knocks  noisily. 

makakliing 

it  clinks. 

b.  The  forms  in  n,  where  the  infix  an  remains  distinctly  app 

kaTuoLy  mana.     Examples: 

agkanabtdogda 

they  thump. 

nagkanaktool  dagiti 

Bapdtoana 

his   shoes  knocked  noisily. 

agkaifmkliingda 

they   jingle. 

agkanalpiitda 

they  clap. 

agkanakldangda 

they  clang. 

agkanaltoogda 

they  crepitate. 

nanabtoog  ti  niHg 

the  coconut  thumped. 

manaktool 

it  knocks  noisily. 

manakliing 

it  clinks. 

manaltSog 

it  cracklee. 

manalsiit 

it  spits. 

c.  The  forms  v/ithout  repetition 

of  the  initial  consonant.     Exj 

agrittdok 

it  cracks. 

nagrittiik 

it  cracked. 

agrottook 

it  cracks. 

lumtdak 

it  clacks. 

lumtoog 

it  cracks. 

Ivmsiit 

it   spat. 

9.  THE  PREFIX  AGA 

I.  This  prefix  has  no  special  form  for  the  past. 

II.  This  prefix  is  used : 
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1.  With  stems  meaning  a  part  of  the  body,  or  the  like,  to  in- 
dicate how  far  the  water,  a  piece  of  clothing,  or  the  like,  reaches. 
Examples : 

agasiket   ti  karaydn  the   water  of   the  river   reaches   the 

waist. 

agatumeng  idi  kalmdn  it  reached  the  knees  yesterday. 

agasiko  dagiU  mangos  ti  hdd^k  the  sleeves  of  my  coat  reach  my  el- 

bow. 

Note   9.  Sometimes  the   prefix   paga  is   used  with  the   same  meaning. 
Example : 
pagatengnged  ti  danum  the  water  reaches  the  neck. 

2.  With  stems  meaning  a  substance  which  diffuses  a  certain 
odor,  to  characterize  the  smell  of  something.     Examples: 

agabdwang  ti  ngiwatmo  your  mouth  smells  of  garlic. 

agadrakkayo  you  smell  of  wine. 

agalasond  ditoy  it  smells  of  onions  here. 

10.   THE  SUFFIX  EN 

I.  Form  of  the  present:  the  suffix  en.  Form  of  the  past:  the 
infix  in. 

II.  This  suffix  is  used : 

1.  With  stems  indicating  ailments,  and  the  like,  and  forms  a 
verb  meaning:  to  feel  the  symptoms  of  a  certain  disease,  for 
example.     Examples : 

gaddilen    ti   ubingko  my  child  gets  itch. 

hurtongenak  I  am  g-etting-  the  smallpox. 

talimuddwen  ni  Judn  John  is  dizzy. 

patindyon  a  rabii  alimbasdgenak  every  night  I  have  the  nightmare. 

til-den  ti  ubing  the  child  has  hiccups. 

saguyepyepenkami  we  are  overcome  by  sleep. 

tinarohdayka  itdy   bigdt  you  were  weak  this  morning  for  not 

having  eaten  last  night. 

talipungdwenak  ditoy  baldy  1  feel  sad  all  alone  in  this  house. 

alimutngenkayo  are  you  angry? 

sakiten  ti  olok  my  head  aches. 

sakiten  ti  ndkemko  I  am  sorry. 

2.  With  names  of  parts  of  the  body,  or  the  like,  and  forms 
a  verb  meaning:  this  or  that  part  of  the  body,  aches,  is  sore, 
for  example.     Examples: 

bakrdngen  ti  andkko  my  child  has  pain  in  its  side. 

karabukobenda  dmin  all  of  them  have  a   sore  throat. 

siketenak  I  feel  pain  in  my  waist. 

basisdwen  ni  Judn   (from  basisaWf  the    water    gurgles    in    John's    belly 
bladder)  (for  having  drunk  too  much  of  it). 

rurusokenda  (from  rusokj  stomach)  they  eructate. 
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3.  With  names  of  animals,  or  the  like,  to  indicate  that  a 
certain  animal  has  started  eating,  consuming,  for  example, 
something.     Examples : 


indso  a  kdme 
kotonen  ti  inapiiy 
indnay  ti  lupotko 
pusden  ti  tindpay 
dindngaw  ti  pdgay 

binokbSk  ti  hagds 
ayamenak 
kimaten  ti  kdyo 


the  dog  got  at  the  meat, 
the  rice  is  full  of  ants, 
my  clothes  were  ruined  by  white  ants, 
the  cat  is  eating  the  bread, 
the  rice  has  been  devastated  by  stink- 
bugs, 
the  rice  is   full   of  rice  weevils, 
my  skin  is  irritated  by  chicken  ticks, 
the  tree  is  struck  by  lightning. 

4.  To  form  verbs  which  indicate  that  the  subject  in  question 
has  the  quality  of  what  the  stem  implies.  In  this  case  the  first 
open  syllable  of  the  stem  is  reduplicated.     Examples: 


bobadoen  daytd  lupot 
guguyoden  ti  nudngna 

aadigien  toy  kdyo 
sasapatosen  di  Idlat 
gagabuten 


dadanugen 

ardmid  cu  dinederrep 

sinasarimt 

iniiloko  daytd  eurat 

kinakararud 

ti  ima  a  Unalasdg 

binabdi  daytd 


that  cloth  is  good  for  coats. 

his  carabao  is  good  for  drawing  pur- 
poses. 

this  timber  is  good  for  posts. 

that  leather  is  good  for  shoes. 

yard  grass,  Eleusine  indica  (literally, 
easily  grubbed  up,  or:  which  has 
to  be  grubbed  up). 

a  variety  of  banana  (from  ddnug: 
cuffing) . 

an  act  of  concupiscence. 

it  is  full  of  wit. 

that  letter  is  written  in  Iloko. 

coming  from  the  soul. 

the  arm  of  flesh. 

that  one  is  like  a  female. 


11.   THE  SUFFIX  AN 


I.  Form  of  the  present :  the  sufRx  an.  Form  of  the  past :  the 
infix  in  and  the  suffix  an. 

II.  This  suffix  is  added  to  cardinal  numbers  and  to  the  inter- 
rogative mano,  to  ask  or  indicate  how  many  of  a  certain  class 
one  obtains.     It  is  of  very  little  use.     Examples : 

hew  many  do  you  get? 
I  get  five  eggplants, 
he  got  six. 

Note  10.  This  suffix  has  sometimes  the  same  meaning  as  the  adjectival 
suffix  en,  under  II,  4.     Example: 

ardmid  nga  inuubingdn  a  childish  act. 


manodnka 
limadnak  a  tarSng 
ininnemdn 
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12.  COMBINATIONS  WITH  TARI,  AND  THE  LIKE 

I.  These  combinations  have  no  special  form  for  the  past. 

II.  The  prefixes  tari,  tagi,  and  ari  or  arin  may  be  combined 
with  the  suffixes  an  and  en,  to  indicate  that  the  subject  is  very 
near  or  on  the  point  of  undergoing  what  the  stem  implies.  Ex- 
amples : 


taribautanak  kenkd 

tarianakdn  ni  baketko 

tagiloomdn  ti  sabd 

ar-aripataydnak 

ar-aribetbetdnak 

ar-arimadidnka 

arinbabautanka   Ideng  kanidk 

ar-arinpataydn 

arinturdgen 

arintutudoen 


I  am  going  to  whip  you. 

my  wife  is  near  childbirth. 

the  bananas  are  nearly  ripe. 

I  am  at  the  point  of  death. 

I  was  just  going  to  strike. 

you  were  going  to  refuse. 

you  are  always  ready  to  whip  me. 

he  is  at  the  point  of  death. 

he  seems  to  be  asleep. 

it  is  about  to  rain. 


13.   FREQUENTATIVE  PREFIXES 

I.  These  prefixes  have  no  special  form  for  the  past. 

II.  The  most  important  prefixes  of  the  adjectival  voice  have 
a  special  form  of  frequentative  which  indicates  a  repetition,  a 
successive  performance,  or  an  intensification  of  the  action  im- 
plied by  the  ordinary  form  of  the  verb. 

When  the  simple  prefix  allows  this  frequentative  form,  so 
do  also  generally  the  complex  prefixes  derived  from  that  simple 
prefix;  so,  for  example,  if  the  simple  prefix  ag,  which  allows 
this  frequentative  form  (manag),  is  combined  with  other  pre- 
fixes into  agin,  agkara,  for  example,  the  latter  also  allow  the 
frequentative  form  of  ag  (managin,  managkara,  and  others  ^^) . 

The  frequentative  form  derived  from: 

1.  Ag  is  man/ig.     Examples: 


Tnanagsaludsud  ni  Pedro 

managsaritaka 

managsaoda 

managinum  ni  Cristobal 

managbarUk 

dagiti  managddit 

dagiti  managatep 

managsdngit  dagitoy  nga  ubbing 

managkatdwakayo  la  unay 

managisem  ni  Antonio 


Peter  always  asks  questions, 
you  are  quite  a  talker, 
they   speak   very   much. 
Christopher  is  a  drinker, 
he  is  a  drunkard. 
the  seamstresses, 
the  roofers. 

these  children  always  weep, 
you  laugh  to  excess. 
Anthony   always    smiles. 


''  Notes  on  Iloko.    Anthropos  23  (1928)  1037,  1038. 
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managsdgad  ti  andkko 

managking  king  da 
maimgules  ni  daydidy 
managpayong  da  Arturo 

managbaydbasda  nga  agkahadt 

managsakit  ni  ikitko 

managgurigurkami 

managuyek  ni  Simon 

managdniiska  a  tdo 

managkastdta 

munagpakindkeinda  iti  sadn  a  rwmr- 

beng 
wanaginndpalda 
managsiLsiksusik  da  Juan 

Tnanagtinnidong  tulongda 
managsinanmadi  ni  gayyemko 

managsitdngadkaya 
managtagibuneng  ni  dma 
nuanagtagildko  ni  Catalina 
sikd  ti  managinpipilay 

managintutuleng  dagiti  addlanym 

managin-iisu  daytd  babdi 


my  daughter  has  always  the  broom 
in   hand. 

they  always  play  hopscotch. 

that  one  always  wears  a  blanket. 

Arthur  and  his  companion  always 
carry  an  umbrella. 

she  and  her  sister  always  gather 
guavas. 

my  aunt  is  always  ill. 

we  always  have  fever. 

Simon  always  coughs. 

you  are   a  very  patient  man. 

let  us  always  act  that  way. 

they  always  meditate  what  should  not 
be. 

they  always  envy  each  other. 

John  and  his  companions  always  dis- 
pute. 

they  always  help  one  another. 

my  friend  always  acts  as  if  he  re- 
fuses. 

you  always  look  up. 

my  father  always  carries  a  cutlass. 

Catherine  is  always  selling  things. 

you  are  the  one  who  always  simulates 
lameness. 

his  students  always  simulate  deaf- 
ness. 

that  woman  is  very  presumptuous. 


2.  Maka  is  mannaka.     Examples: 


mannakabalin  dmin  ti  Dios 


God  is  almighty. 


mannakabirok  ni  ina  iti  mapukaiu^    my  mother  always  finds  what  I  lose. 

ko  : 


mannakainUm  daytd  bdka 
mannakaturog  ti  asdwak 
manmvkatiped 

3.  Maki  is  mannaki. 

rtvannaMringgorka 
munnakidpa  daytd  ubinj 
fiuannakisugdlda 
mannakimisa  ni  ulitSgko 
mannakiddwatda  iti  inumen 
mannakisalvdsHidda 
nmnnakitab  dkoda 
mannakikaidddda  kenkudna 
mannakisinnuratda  kanidk 

mannakiammoa/numo 
mannakidumdrrtjagda 
ntannakipagdinnu  kadakudda 


that  cow  always  wants  to  drink, 
my  wife  is  always  sleepy. 
it  is  always  in  the  way. 

Examples : 

you  are  always  quarreling. 

that  child  always  altercates. 

they  are  gamblers. 

my  uncle  always  goes  to  Mass. 

they  always  ask  for  water. 

they  always  ask  questions. 

they  always  ask  for  tobacco. 

they  always  lie  down  "with  him. 

they   always   write  to   me   and   vice 

versa, 
he  always  makes  acquaintances, 
they  always  want  information, 
he  also  is  always  near  them. 
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4.  Mang  is  manang.    Examples: 

rrmnanginandmakavii  a  patindyon      we  are  always  hopeful. 

manangriknd  she  is  tender,  delicate. 

ti  mammadles  the  prophet. 

dagiti  mammuyat  the  watchers. 

dagiti  Tnammdti  the  faithful. 

mamnvdut  ni  dma  karddk  my  father  always  whips  me. 

manamdtit  iti  kampdna  he  always  rings  the  bell. 

mannuratda  they  are  writers. 

manancioka  you  speak  very  much. 

manandkaw  dagitd  those  ones  are  thieves. 

mananditkayo  you  are  seamstresses. 

dagiti  mangngdlap  the  fishermen. 

mannangdn  ni  Ana  Ann  always  eats. 

manangngadsida  wnay  they  are  very  merciful. 

isa  ti  mangngdgas  he  is  the  doctor. 

mangnganup  ni  asdwak  my  husband  is  a  hunter. 

14.  SUBSTANTIVES  INCLUDING  VERBAL  NOTIONS 

I.  Instead  of  using  a  preposition  or  some  other  construction 
to  indicate:  the  instrument  with  which,  the  place  where,  the 
reason  why,  the  person  in  whose  behalf,  the  manner  how,  and 
the  time  when  something  is  done,  the  Iloko  has  a  series  of 
prefixes  and  suffixes  which  add  the  afore-mentioned  meaning  of 
instrument,  place,  and  so  on,  to  the  stem  implying  the  action. 

A.  So,  instead  of  saying:  **She  sews  with  a  needle,"  which 
may  be  translated  literally  into:  agddit  iti  ddgum  the  Iloko  say 
ordinarily  and  more  correctly:  pagdditna  ti  ddgum:  a  needle 
is  ''the  instrument  with  which  she  sews'*  (all  in  one  word  used 
as  a  predicate). 

Note  11.  This  latter  construction  is  ordinarily  the  more  correct. 

B.  a.  Instead  of  saying:  **I  sit  on  this  stone,"  which  may  be 
translated  literally  into:  agtugdwak  itoy  bato,  the  Iloko  often 
say:  pagtugawdk  toy  bato:  this  stone  is  "the  place  where  I  sit." 

5.  Instead  of  saying:  "Why  does  he  weep?"  which  may  be 
translated  literally  into :  dpay  nga  agsdngit,  the  Iloko  often  say : 
anid  ti  pagsangitanmi:  "what  is  the  reason  why  he  weeps?" 

c.  Instead  of  saying:  "He  writes  to  me,"  which  may  be  trans- 
lated literally  into:  agsurat  kanidk,  the  Iloko  may  say:  pagsvr 
rdtannak:  I  am  "the  one  to  whom  he  writes." 

Note  12.  As  may  be  seen  by  the  above  explanations,  this  construction  is 
not  always  obligatory,  and  in  some  cases  it  is  even  preferable  not  to  use 
it,  because  the  meaning  would  not  be  clear;  for  example:  pagsangitanna  ti 
haldyna  may  mean:  he  weeps  in  his  house,  and:  he  weeps  on  account  of 
his  house;  consequently,  it  would  be  better  to  say:  agsdngit  ididy  haldyna, 
and:  agsdngit  gapo  iti  haldyna,  respectively. 
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C,  a.  Instead  of  saying:  "How  does  he  write?"  the  Iloko  say: 
kasano  ti  panagsuratna:  "how  is  his  writing?'^ 

6.  Instead  of  saying:  "When  does  he  write?"  the  Iloko  say: 
kaano  ti  panagsuratna:  "when  is  his  writing?" 

Note  13.  This  construction  is  very  often  obligatory. 

II.  These  combinations  are  allowed  with  the  most  important 
prefixes  of  the  adjectival  voice.  When  the  simple  prefix  allows 
them,  so  do  also  generally  the  complex  prefixes  derived  from 
that  simple  prefix;  so,  for  example:  if  the  simple  prefix  ag, 
which  allows  these  combinations  {pag,  panag,  and  others),  is 
combined  with  other  prefixes  into  agin,  agkara,  and  others,  the 
latter  also  allow  these  combinations  of  ag  (pagin,  pagkara,  and 
others,  panagin,  panagkara,  and  others.^^ 

A.  The  prefixes  that  indicate  the  instrument  with  which 
something  is  done  are  formed  by  changing  the  first  consonant 
of  the  original  verbal  prefix  into  p,  or  by  adding  a  p  to  the 
original  prefix  if  it  begins  with  a  vowel.  The  forms  of  the 
past  are  the  same  as  those  of  the  present,  except  that  the  infix 
in  is  inserted  after  the  initial  p  of  the  forms  of  the  present. 

The  instrumental  prefix  derived  from: 

1.  Ag  is  pag  (past:  pinag).    Examples: 

awdn  ti  pagsuratko  I  have  no  pen. 

pagpunasmi  ti  hddomi  we  use  our  coat  to  wipe  things. 

nabasd  dagiti  pagsukdtko  my  clothes   (to  change)   are  wet. 

daytd  an-andh  ti  pagay-dyamyo  play  with  that  doll. 

lapdyag  a  pagdengngeg  ears  to  hear. 

anid  ti  aldek  a  pagsilawko  what  light  do  I  take? 

ddkes  ti  pagragddimi  our  saw  is  bad. 

awdn  ti  pagkatdmko  I  have  no  plane. 

anid  ti  pagsdgadyo  iti  kudrto  with  what  do  you  sweep  the  room? 

pinagkingkingda  ti  batd  they  used  a   stone  to  play   at  hop- 
scotch. 

anid  ti  pagsapinko  what  pants  do  I  wear? 

pinaghddona  ti  gindtangko  idi  he  put  on  the  coat  I  bought  yester- 

kalmdn  day. 

daytoy  ti  pagkdlapmi  we  fish  with  this. 

anid  ti  pagkasdidymo  with  what  do  you  do  it  that  way? 

awdn  ti  pagginnilyodda  they  have  nothing  with  which  to  pull 

one  another. 

Note  14.  When  the  initial  open  syllable  of  the  stem  is  reduplicated,  the 
prefix  pag  very  often  indicates: 

"  Notes  on  Iloko.    Anthropos  23   (1928)  1037,  1038. 
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a.  That  something  can  be  or  has  to  be  exchanged  for  what  the  stem 
implies.    Examples : 

pagpapdgayko  daytoy  I  want  to  exchange  this  for  rice. 

pagpipirdkmi  dagiti  ildkomi  we  want  money  for  our  wares, 

6.  That  something  is  used  for  what  the  stem  implies  as  a  substantive, 
and  not  for  what  it  implies  as  a  verb.    Examples: 

pagtutudo  ti  pdyongko  my  umbrella  is  for  the  rain. 

pagiinit   ta  pdyongmo  your  umbrella  is  for  the  sunshine. 

pagliling-et  toy  lupot  this  cloth  is  for  the  perspiration. 

paglalammin  ti  ulesmi  our  blanket  is  for  the  cold. 

c.  That  one  desires  what  the  stem  implies.     Examples: 

pagkikitak  ti  baldyna  I  long  to  see  his  house. 

pagdaddwatna  daytd  dso  he  longs  to  ask  for  that  dog. 

pagdaddnonmo  ti  Kabugaw  you  long  to  reach  Kabugaw. 

paggigibusmi  daytoy  bagds  we  want  to  finish  this  rice. 

2.  Maka  is  paka  (past:  pinaka).    Example; 
pakaond  dagiti  masakbdyan  a  presage  of  the  future. 

3.  Maki  is  paki  (past:  pinaki).    Examples: 

asin  ti  pakikuyogmo  who  is  your  companion? 

pinakidlam  daytd  bagds  did  you  also  take  that  rice? 

ti  pakiintuod  the  question. 

4.  Mang  is  pang  (past:  pinang).     Examples: 

arfid  ti  pangatSpyo  iti  baldyyo  with  what  do  you  roof  your  house? 

dika  pangiddep  ti  daniim  do  not  use  water  to  extinguish  it. 

isu  ti  pinang dwisko  kenkudna  that  is  how  I  allured  him. 
bagds  ti  pangardyatda  iti  napang-    they  help  the  poor  with  rice. 

Idw 

anid  ti  pangandkko  iti  bunidg  how  can  I  be  a  godfather?   (I  have 

nothing.) 

wdsay  ti  pamutolna  he  cuts  off  his  head  with  an  axe. 

dakkel  undy  a  pinamaneknekda  a  very  great  proof  for  them. 

awdn  ti  pinamdyadna  he  had  nothing  to  pay  with. 

aldem  ti  pandit  a  purdv>  take  white  thread. 

ti  pangsaksi  the  testimony. 

pangadsim  apo  please,  Sir. 

maysd  a  pangngdrig  a  parable. 

Note  15.  The  prefix  pang  or  pangi  joined  to  names  of  towns,  provinces, 
and  the  like,  means  that  something  is  of  use  to  the  people  of  that  town, 
province,  and  so  on."    Examples: 

panglawdg  daytSy  a  kdyo  this  timber  is  good  for  Laoag. 

pangagaydn  ti  bagds  the  rice  is  good  for  Cagayan. 

pangibangdr  dagididy  those  are  good  for  the  Bangar  people. 

"  The  Transitive  Prefix  Man^,    P.  9,  Note.     Unpublished. 
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B.  The  prefixes  that  indicate  the  place  where,  the  reason  why, 
and  the  person  in  whose  behalf  something  is  done,  are  formed 
in  the  same  way  as  the  instrumental  prefix,  but  the  suffix  an 
is  joined  to  the  stem.  The  forms  of  the  past  are  the  same 
as  those  of  the  present,  except  that  the  initial  p  of  the  forms  of 
the  present  is  changed  into  n. 

The  combination  derived  from: 

1.  Ag  is  pag  .  .  .  an   (past:  nag  .  .  .  an).    Examples: 

adino  ti  nagurdyanyo  kenkudna         where  did  you  wait  for  him? 
pagalddanda  ti  minuyonSdn  they  fence  the  garden. 

ditoy  ti  pagsublidnna  he  comes  back  here. 

he  took  the  looking-glass  with  him. 

our  mold  is  ruined. 

take  the  lamp. 

why  were  you  sad? 

I  sneezed  on  account  of  the  smoke. 

for  instance. 

this  is  why  I  feel  sorry. 

whom  does  he  envy? 

you  took  shelter  with  me. 

it   was   their   length    in   which   they 

differed, 
where  is   his   kingdom? 
it  is  a  good  thing  that  it  is  black. 
this  is  the  worst  of  it. 
where  were  you  so  long? 
I  opened  the  door  for  the  one  who 

just  arrived, 
he  ran  to  our  house, 
^weep  our  room, 
saw  outside. 

they  played  at  marbles  inside  here, 
how  did  his  wife  get  ill? 
let  us  fish  in  the  sea. 
why  did  they  do  that? 
they  fight  for  the  rice, 
why    do    Mercy    and    her 

envy  each  other? 
ididy  baldymi  ti  nagsusiksusikanda    they    disputed   with    one   another 

our  house, 
they  ask  one  another  for  news  be- 
cause it  is  a  long  time  since  they 

met. 
where  did  they  help  one  another? 
it  is  still  a  doubtful  matter, 
where  did  you  simulate  blindness? 
the   boy   simulated   deafness  because 

he  is  lazy. 


intugotna  ti  pagsarmdngan 

nadaddel  ti  pagsokogdntayo 

aldem  ti  pagsildwan 

a7iid  ti  Tvaglddingitam 

ti  asdk  ti  nagbaendk 

kas  pagarigcm 

da.ytdy  ti  pagbahawidk 

asin  ti  pagapdlanrui 

sidk  ti  nagkamuSmgc^m 

ti  kaatiddfdgda  ti  naggiddidtanda 

sadino  ti  pagaridnna 
ti  pagimbagdnna  ta  rumgisit 
daytdy  ti  pagdaksdnna 
anid  ti  nagbayagdnyo 
naglukatdk  ti  kasangsangpit 

ididy  baldymi  ti  nagtaraydnnt^ 
pagsagddanyo  ti  ktidrtomi 
ididy  rudr  ti  pagragadidnyo 
ditoy  uneg  ti  nagsintikanda 
anid  ti  nagsaJcitdn  ti  asdwana 
ti  baybdy  ti  pagkaldpantayo 
anid  ti  nagkastdanda 
paginnagdwanda  ti  bagds 
anid  ti  paginnapdlan  da  Merced 


pagdamandamdganda  ta  nxibaydg 
a  dida  nagsasdrak 

adino  ti  nagtinnulongtulonganda 
pagtagtagiammodn  pay  lden§ 
eadino  ti  naginbubtUsekdnya 
nagintutulengdn  ti  ubing  ta  nasa- 
dUt 


companion 
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ti  pagindidiammodnna  ta  uifrvaripa' 

pd 
paginsasaandnmi    ta    kaydtdaka    a 

kitkitden 
anid  ti  pagkarasublidn  tay  Mgan 

ididy  baldyyo  ti  pagkaraho6n§an  U 

pinggdn 
adino  ti  pagsanultipanna 

anid  ti  pagbanetbetdnda 

2.  Maka  and  ma  is  paka  .  . 
amples : 

nakaulidk  ti  agddn 
sadin  ti  pakaulogam 
anid  ti  dikayo  nakarudran 
ti  sakitko  ti  diak  pakabasdan 

ti  karaydn  ti  ditay  pakan§gdn 

pakaboongan  ti  olo  daytd 
anid  ti  dina  pakabalindn 
isu  ti  pakapaneknekdn 
sadino    ti  nakataraydm 
nakasapulak  ditdy 
anid  ti  naka^a/riekdnda 
ania  ti  pakaturoganda 
anid  ti  pakainumdnna  manen 
daytoy  lakdy  ti  nakabasolak 
anid  ti  dina  pakapagsangitan 
anid  ti  sadndct  a  nakapagsaodn 
sadino   ti  pakapagbautam 


he  simulates  ignorance  because  he  is 
shy. 

we  simulate  unwillingness  because  we 
want  to  see  you. 

why  does  that  cart  come  back  con- 
tinually. 

the  plate  gets  cracks  all  the  time  in 
your  house. 

where  does  he  blow  a  whistle  with 
force? 

why  do  they  strike  with  force? 

.  an  (past:  TUika  .  .  .  an),     Ex- 

I  climbed  by  the  stairs. 

Kvhere  can  you  get  down? 

why  did  you  not  come  out? 

I  cannot  read  on  account  of  my  ill- 
ness. 

we  cannot  hear  on  account  of  the 
river. 

that  is  a  matter  for  anxiety. 

why  cannot  he  do  it? 

that  is  the  proof. 

whither  were  you  able  to  run? 

I  found  it  here. 

why  did  they  sicken? 

why  do  they  become  sleepy? 

why  does  he  want  to  drink  again? 

I  offended  this  old  man. 

why  can't  he  weep? 

why  couldn't  they  speak? 

where  can  you  whip  him? 


3.  Maki  is  paki 


an  (past:  naki 


an) .    Examples : 


asin  ti  nakisaodm 
nakiasawdanna  ni  Judn 
anid  ti  nakikuyoganyo  kenkvAna 
sadin  ti  pakiapdanna  ken  ina 

isuda  ti  nakitalladngak 

anid  ti  nxikituldgam  kenkudna 

a^ino  ti  pakianidnyo 
asino  ti  vxikidawdtam  iti  tabdko 
sadino  ti  pakisidadnda 
isu  ti  pakikaiddadnna 
isu  ti  nakikabbalaydk 
ditoy  ti  pakikatugawdk  ken  kabadt- 
ko 


to  whom  did  you  speak? 

she  married  John. 

why  did  you  accompany  him? 

where  does  she  altercate  with  my 

mother? 
I  joined  them, 
why  did  you  make  a  contract  with 

him? 
with  whom  do  you  harvest? 
whom  did  you  ask  for  tobacco? 
where  do  they  ask  for  viands? 
he  lies  down  with  him. 
I  lived  with  him  in  the  same  house, 
here  I  sit  down  with  my  brother. 
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ti    naJdbinnildnganda 


ididy    baldy 

kenkudnd 
sadin  ti  pakibalanbalakddanda  ken 

Judn 
pakipirmatenpategdmni  kadakudda 

ta  agayanaydtka/mi 
asin  ti  pakipagiddadm 
sadina  ti  nakipaginudodnna 


isu  ti  pakipaglak'dmanmi  iti  imbdg 

anid  ti  nakipagsaritdanna 
4,  Mang  is  pang  . 


they  counted  it  over  with  him  in  our 

house, 
where  do  they  give  advice  to  John 

and  get  it? 
we  esteem  them  and  we  are  esteemed 

by  them  because  we  love  each  other. 
with  whom  do  you  lie  down? 
where    did    he    warm    himself    with 

them? 
that   is   how   we   shall  share   in   the 

good, 
why  did  he  talk  with  them? 

an  (past:  nang  .  .  .  an).    Examples: 

sadin  ti  nangaldam  iti  kdyo  where  did  you  take  the  wood? 

adino  a  baldy  ti  nangalddwanda  in  what  house  did  they  have  lunch? 

an  abbreviation  of  his  name. 

you  have  no  hone. 

where  did  they  gather  grass? 

we  fished  ipon  in  the  river. 

why  did  you  believe  him? 

watch  the  rice  here. 

there  is  nobody  to  whom  I  did  not 
write. 

I  punish  him  for  his  faults. 

here  we  talk  about  what  we  like. 

why  did  they  beat  you? 

why  don't  you   eat? 

why  do  you  buy  cotton  here? 


pangababadn  ti  ndganna 
awdn  ti  pangasdanyo 
sadin  ti  nangrootanda 
ti  karaydn  ti  nangipoTianmi 
anid  ti  namatidm  kenkudna 
ditdy  ti  pamantdyam  iti  pdga/y 
awdn  ti  diak  nangsurdtan 

ti  bdsolna  ti  panusdak  kenkudna 
ditoy  ti  panaritdanmi  iti  kaydtmd 
anid  ti  nangabilanda  kenkd 
anid  ti  dika  pangandn 
anid  ti  pangapdsanyo  ditoy 

Note  16.  When  the  original  verb  is  formed  with  the  simple  infix  urriy 
ordinarily  the  combinations  of  some  other  adjectival  prefix  have  to  be  used. 
However,  there  is  a  form  of  very  little  use,  which  it  will  be  well  to  put 
down  here:  sometimes  to  indicate  the  place  where,  the  reason  why,  the 
person  in  whose  behalf  something  is  done,  the  Iloko  eliminate  the  infix  um 
entirely  and  simply  join  the  suffix  an  to  the  stem;  this  construction  occurs 
mostly  in  the  past  form,  which  is  made  by  the  further  addition  of  the  infix 
in.  In  a  few  cases  the  infix  um  remains,  and  then  the  past  form  takes 
the  infix  imm  instead  of  in.    Examples: 


anid  ti  dika  sungbdtan  kanidk 

anid  ti  sangitanda 

anid  ti  dida  inulidn 

anid  ti  sadnyo  a  tinugawdn 

daytdy  a  baldy  ti  dinakkeldnda 

adino  ti  linxibagdanna 

ti  sakitko  ti  kinapuyak 

ididy  ti  linukmegdnim 
daytoy  ti  inaydk 
mumumuldak   daytSy 


why  don't  you  answer  me? 
why  do  they  weep? 
why  did  they  not  come  up? 
why  did  you  not  sit  down? 
they  grew  up  in  this  house, 
where  did  it  become  red? 
I  became  weak  on  account  of  my  ill- 
ness. 
w€  became  fat  there. 
I  came  for  this  reason. 
I  plant  this. 
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ti  sumpokan  the  place  where  one  enters  the  bushes, 

anid  ti  imminumdnTia  iti  gamut  why  did  he  drink  poison? 

isu  ti  baldy  a  Hmmudrak  that    is    the    house    from    where    I 

emerged. 

C.  The  prefixes  that  indicate  the  manner  how  and  the  time 
when  something  is  done  have  no  special  form  for  the  past. 
They  are  formed  by  changing : 
1.  Ag  into  panag.    Examples : 

intonano  ti  panagsuratmo 
kasanS  ti  panagdditna 
intono  higdt  ti  panagdigusko 


idi  kalmdn  ti  panagidddmi 

nalaing  ti  panagsaona 

maipuon  iti  panagkardrag 

nasaydat  ti  panagddniwna 

nalahes  ti  panag gardwyo 

kaano  ti  panagsdgadda 

7iakill6  ti  panagragddida 

kaano  ti  panagsugdlda 

napaldlo  ti  panagsunay  dagiti  ub- 

bing, 
itdy  ti  panagbddok 
itattd  pay  Ideng   ti  panag sapin  ti 

andkko 
kaano  ti  panagkuritdtayo 
nalabes  ti  panag alimbdsagko 
nalabes  ti  panaguyekna 
kastd  la  unay  ti  panagdnus  ni  t6^ 

tangnio 
intonano  ti  panagmdestrana 
itdy  malem  ti  panagkastdna 
idi  panagkabannudgko 

asideg  ti  panagkabagida 
ti  panagkainnay-dyo 
nakabutbuteng  ti  panag ginnHra  da-- 

gitd 
nakaay^aydt   ti  panag ttdongtulonS" 

yo 
sadn  a  rumbeng  ti  panaglallaldkina 

kitdem  ti  panagsiwardda 
ipdritmo   ti   panag tagildkoma 
kaano  ti  panagintutuleng  ti  andkko 
nakakatkatdwa  ti  panaginsasdngit- 

yo 

nasiputam  ti  panagkarasublina 


when  do  you  write? 
how  does  she  sew? 
I  shall  take  a  bath  to-morrow, 
we  lay  down  yesterday, 
he  talks  fluently, 
by  prayer. 

she  sings  beautifully, 
you   bustle  too   much, 
when  did  they   sweep   it? 
they  saw  crookedly, 
when  did  they  gamble? 
the  children  play  too  much  at  spin- 
ning tops. 
I  put  on  my  coat  just  now. 
my  son  wore  pants  for  the  first  time. 

when   do  we  gather   cuttles? 

I  have  the  nightmare  awfully. 

he  coughs  very  much. 

your  father  is  so  exceedingly  patient. 

v/hen  will  she  be  a  teacher? 

he  did  so  this  afternoon. 

when    I    was    at   the   height   of  my 

strength, 
they  are  near  relatives, 
coaxing  one  another, 
those  ones  hate  one  another  terribly. 


your  helping  one  another  is  lovable. 

it   does  not  fit  her  to  dress   like  a 

man. 
look  how  they  scatter, 
forbid  him  to  sell  things, 
when  did  my  son  simulate  deafness? 
your  pretended  weeping  is  ridiculous. 

did  you  notice  its  coming  back  all  the 
time? 
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hear  him  blow  a  whistle  with  farce, 
the  creaking  of  that  door  is  tiresome. 


denggem  ti  panagsanultipna 
makauma  ti  panagranetret  ta 

rikep 
kasano  ti  patuigbabtdogna  how  does  he  knock  noisily? 

di  sumardeng  ti  panagkanaltdogda     they  do  not  stop  crepitating. 

2.  The  infix  um  into  the  prefix  i,  with  reduplication  of  the 
first  open  syllable  of  the  stem.     Examples: 


ltd  ti  isasangpHko 
kaano  ti  yuulina 
kasano  ti  yuulogmi 
kaano  ti  itatdoTia 
nadards  ti  idadakkelna 
nagindyad  ti  itatakderyon 
iyitonano  ti  ilaldhasna 
idi  kalmdn  ti  yadyda 
intono  rabii  ti  isusublvmi 
kasano  ti  iseserrek  dagiti  bdbuy 
itdy  ti  ibabdngon  ti  andkko 
napudtak  ti  irurudryo 


I  came  home  now. 

when  did  he  ascend? 

how  do  we  descend? 

when  did  he  become  man? 

he  grew  quickly. 

how  slowly  you  rise. 

when  shall  he  pass? 

they  came  yesterday. 

we  shall  come  back  this  evening. 

how  did  the  pigs  enter? 

my  child  arose  just  now. 

I  noticed  your  coming  out. 


3.  Maka  and  ma  into  pannnka.     Examples: 


kasano  ti  pannako^sang-dtmi 
intonano  ti  pannakaardrmdmo 

iti  baldy 
nalaus  ti  pannakabalinna 
intono  bigdt  ti  pannaka4dnx>nmi 

napaldlo  ti  pannnkain'^mko 
agdungdungsd  gapo  iti 

pannakaturogna 
dakkel  ti  pannakabdsoli/ui  kanidk 
idi  kalmdn  ti  pannakalpdsna 
kaano  ti  pannakaardnddna 
itdy  ti  pannakasdpulna 
kasano  ti  pannakadlana, 
kaand  ti  pannakapagkatdwana 
kaano  ti  dida  pannakapagsdgad 


how  can  we  ascend? 

when  will  you  be  able  to  make  the 
house? 

he  has  too  much  power. 

we  shall  be  able  to  get  there  tomor- 
row. 

I  am  very  thirsty. 

he  nods  because  he  feels  sleepy. 

he  grievously  offended  me. 

it  was   finished   yesterday. 

when  was  it  made? 

it  was  needed  just  now. 

how  was  it  taken? 

when  was  he  able  to  laugh? 

when  could  they  not  sweep  it? 


4.  Maki  into  pannaki.    Examples: 


kaano  ti  pannakisaom  kenktidna 
intono  bigdt  ti  pannakisaritak  ken- 

kudna 
kasano  ti  pannakikuyogko  ken  TO' 

mds 
naalds  ti  pannakidngawnxt  kadagiti 

baldsang 
idi  pannakiddwatko  kenkd  iti  pirdk 
makauma  ti  pannakimamdda  kada- 

kami 


when  did  you  talk  with  him? 
tomorrow  I  shall  talk  with  him. 

how  can  I  accompany  Thomas? 

it  is  a  shame  to  see  him  play  with 

the  girls, 
when  I  asked  you  for  money, 
it  is  tiresome  how  they  ask  betel  nuts 

from  us. 
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narigat  ti  pannakigayyemyo  kada- 

kudda 
nakaay-aydt  ti  pannakiarrmna  ken 

gayyemko 
kaano  ti  pannakikatugdwyo  kanidk 
idi  napdn  a  taw  en  ti  pannakikahha- 

Idymi  kadagitd 
dakkel  ti  pannakiinniliwmi 
napaypayso  ti  pannakipatenpategko 

kadakudda 
kaano  ti  pannakipagkuyogtayo 
intonano  ti  pann/xkipagtardyna 


it  is  difficult  for  you  to  make  friends 

with  them, 
it  is  lovable  to  see  how  he  treats  my 

friend  as  his  father, 
when  did  you  sit  down  with  me? 
last  year  we  lived  with  those  in  the 

same  house, 
we  long  to  see  each  other  very  miuch. 
my  esteem  for  them  and  vice  versa 

is  true, 
when  did  we  go  together? 
when  shall  he  run  with  them? 


5.  Mang  into  panang.    Examples: 


he  bought  the  horse  just  now. 
we  have  no  more  hope, 
we  had  lunch  at  two  o'clock, 
when  do  you  have  supper? 
tomorrow  we  shall  fish  ipon. 
when  do  we  gather  grass? 
when  did  he  create  the  world? 
he  buried  his  father  solemnly. 

when  you  took  leave  from  me. 

his  washing  their  feet. 

advice  is  good. 

my  esteem  for  you. 

how  did  he  save  you? 

how  must  I  feed  these? 

the  faith. 

the  testimony. 

when  do  we  eat? 

do  you  decide  this  way? 


itdy  it  panang gdtangna  iti  kabdyo 
awdn  ti  panaiiginandmamin 
a  las  dos  ti  panangalddwmi 
kaano  ti  panangrabiiyo 
intono  higdt  ti  panang  ipontayo 
kaano  ti  panangrootnvi 
kaano  ti  panamarsudna  iti  lubong 
narambdk    ti    panamonponna    ken 

amdna 
idi  paTtamakadam  kanidk 
ti  panamuggona  kadagiti  sdkada 
naimbdg  U  panamtagbagd 
ti  pa/mmategko  kenkd 
kasano  ti  pannubbotna  kadakayS 
kasan^  ti  panTiardonko  kadagitdy 
ti  pammdti 
ti  pannaksi 
kaano  ti  pannanpdnnti 
kastoy  ti  pangngeddenjmo 

Note  17.  In  a  good  many  localities  the  Iloko  pronounce  panag,  pannaka, 
pannaki,  and  panang  in  a  different  way:  they  change  the  first  a  into  t,  and 
pronounce:  pinag,  pinnaka,  pinnaki,  and  pinang,  respectively.  This  may 
be  the  reason  why  some  authors  consider  these  last  forms  as  those  of  a 
past  tense;  but  this  is  entirely  wrong,  as  these  prefixes  have  no  special 
form  for  the  past,  and  the  Iloko  who  pronounce  pinag  for  panag,  for  ex- 
ample, use  the  same  for  both  tenses.  The  correct  forms  pinag^  and  so  on, 
are  the  past  forms  either  of  the  instrumental  prefixes  pag,  and  so  on,  which 
have  been  explained  under  II,  A,  or  of  the  combinations  pag  ...  en,  and 
others,  which  will  be  studied  later.  (Verbs  implying  order  or  permission, 
II,  B.) 

III.  Verbal  substantives  corresponding  more  or  less  to  the 
English  ones  are  formed  in  exactly  the  same  way  as  the  pre- 
ceding forms  in  prniag,  and  so  on,  with  the  simple  addition  of 
the  suffix  an  to  the  stem.    However,  the  form  in  i,  derived  from 
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the  infix  um,  does  not  allow  this  combination.    These  verbal 
substantives  have  no  special  form  for  the  past.    Examples : 


itd  ti  panagodongan 

intono  panagsursuran 

kaand  ti  panagburdsan  iti  ot6n§ 

itoy  a  bulan  ti  panagtindan 

aluddanyo  ti  parvaggaikan 

ti  panagdaitan 

rumang-dy  ti  panagmulaan 

ti  panagtalonan 

intono  bigdt  ti  panagsimpdan 

ti  panagtarakndn 
no  addd  dngol  isu  ti 

pannakataydn  dagiti  tattdo 

intono  bigdt  ti  pannakibuydan 
nxilddaw  ti  panangandn 


now  is  the  time  to  go  to  the  town 
(on  a  feast  day,  for  example). 

when  they  will  go  from  house  to 
house. 

when  is  the  time  of  gathering  cow- 
peas? 

this  month  is  the  time  for  dyeing. 

take  care  in  weeding. 

the  sewing. 

agriculture  progresses. 

working  the  rice  fields. 

tomorrow  is  the  time  of  putting  the 
last  touch. 

breeding. 

when  cholera  reigns  many  men  die 
(literally:  it  is  the  time  of  the 
death  of  men). 

tomorrow  is  the  show. 

the  meals  are  late. 
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REVIEWS 

An  Ecological  Glossary.  Compiled  by  J.  Richard  Carpenter.  Norman, 
Oklahoma',  University  of  Oklahoma  press,  1938.  306  pp.,  appendix. 
Price,  $4. 

This  Glossary,  in  which  definitions  and  concepts  of  ecological 
terms  are  stated  in  brief,  clear,  and  concise  language,  is  the 
most  exhaustive  and  complete  work  on  ecology  that  has  ever 
been  put  in  print.  It  was  prepared  primarily  to  reconcile  the 
divergent  meanings  of  many  ecological  terms,  as  given  in  past 
ecological  literature,  so  as  to  conform  with  the  recommendations 
of  the  Committee  on  Nomenclature  of  the  Ecological  Society 
of  America. 

While  the  author  makes  no  pretense  at  calling  the  book  com- 
plete, it  includes  nearly  all  technical  ecological  terms  encoun- 
tered in  an  exhaustive  search  of  all  available  literature  on  the 
subject.  Some  3,000  definitions  of  different  terms  used  in  ecol- 
ogy with  various  formulae  are  lucidly  presented  in  this  treatise. 
For  convenience  the  ecological  terms  have  been  arranged  al- 
phabetically. 

Of  special  interest  to  students  of  ecology  is  the  discussion  on 
the  "development  of  ecological  nomenclature"  which  is  a  r6sum6 
of  the  history  of  ecology.  A  complete  list  of  literature  and  a 
historical  bibliography  of  all  pertinent  papers  from  1895  to  1935, 
inclusive,  dealing  with  terms  and  concepts  of  ecology,  are  in- 
cluded. 

The  appendix  includes  tables  and  maps  showing  different  life 
zones  of  America  and  tables  of  biotic  areas  and  equivalent  terms 
used  by  present-day  ecologists,  which  further  simplify  what  the 
author  desires  to  bring  out  in  the  main  part  of  the  book. 

This  book  is  a  valuable  reference  not  only  to  students  who 
are  interested  in  ecological  literature  but  also  to  researchers  in 
all  biological  sciences. — H.  S.  S. 
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Foods  America  Gave  to  the  World.  By  A.  Hyatt  Verrill.  Appendices  in 
Collaboration  with  Otis  W.  Barrett.  Boston,  L.  C.  Page  «&  Co.,  cl937. 
289  pp.,  illus.    Price,  $3. 

This  book  is  a  popular  account  of  the  known  foods  native  or 
claimed  to  be  native  to  the  New  World.  The  first  twenty  chap- 
ters are  devoted  to  food  plants,  and  the  remaining  two  chapters 
to  animal  foods  many  of  which  are  either  little  known  or  totally 
unknown  in  many  parts  of  the  world.  Most  of  the  important 
plants  included  are  found  and  cultivated  as  major  or  minor 
crops  in  several  countries,  both  in  the  East  and  in  the  West. 

The  first  section  includes  a  group  of  food  plants  from  some 
species  of  the  lowly  weeds  and  ferns  for  their  tender  and  nutri- 
tious shoots  to  the  exalted  family  of  the  orchids  from  the  pods 
or  *T>eans"  of  which  a  vanilla  scent  for  flavoring  purposes  can 
be  extracted  by  highly  complicated  methods.  Many  of  these 
plants  grow  in  the  wilderness  of  tropical  America,  and  their 
edible  products  in  most  cases  can  be  had  for  the  picking.  The 
author  has  taken  time  to  trace  briefly  the  origin  and  distribution 
of  some  of  these  plants  outside  of  the  Americas.  He  has  espe- 
cially noted  down  the  role  played  by  the  American  aborigines, 
the  pre-Incas,  the  Incas,  and  the  Aztecs,  in  the  cultivation,  im- 
provement, and  utilization  of  most  of  the  better-known  species. 
Each  plant  is  adequately  described  and  illustrated  from  the  point 
of  view  of  the  layman.  Many  interesting  and  curious  facts  con- 
cerning them  are  recounted.  The  author  has  included  helpful 
hints  and  precautions  in  the  preparation  of  the  edible  products 
from  otherwise  unpalatable  and  poisonous  plant  materials. 

In  the  last  two  chapters  the  author  has  enumerated  several 
animals  used  as  foods,  a  number  of  which  are  delicious  to  some 
people  and  far  too  odorous  and  repulsive  to  others.  He  deplores 
the  reluctance  and  unwarranted  prejudice  of  most  people  against 
many  of  these  truly  delicious  foods.  With  increajsing  knowledge 
about  them  and  the  much  improved  storage  and  transportation 
facilities  many  of  them  are  gradually  being  placed  on  the  markets 
of  the  world. 

A  classified  list  of  American  foods,  both  plant  and  animal, 
with  a  brief  note  for  each  and  in  alphabetical  arrangement  under 
each  class,  is  appended  to  the  book.  The  book  is  very  fascinating 
and  enlightening  throughout  ita  pages.  It  should  find  a  place  in 
the  public  and  school  libraries.— Q.  A.  E. 
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Precis  de  Medecine  Coloniale.    By  Ch.  Joyeus  and  A.  Sice.     Paris,  Mas- 
son  et  Cie,  1937.    2d  ed.    1,250  pp.,  illus.    Price,  170  francs. 

Following  the  former  plan  of  grouping  the  exotic  diseases 
according  to  the  organs  and  systems  involved,  the  second  edi- 
tion of  the  Precis  is  now  available  for  practitioners  interested 
in  geographic  medicine.  An  important  innovation  in  this  edi- 
tion is  the  discussion  of  the  epidemiology  of  infectious  diseases 
immediately  after  the  description  of  the  causal  agents. 

The  first  part  of  the  book  describes  the  diseases  of  the  di- 
gestive system  and  its  adnexas.  Starting  with  Engasgo's  dis- 
ease, common  in  the  uncivilized  interior  parts  of  Brazil,  which 
was  recently  studied  and  described  by  E.  Vampr6,  the  author 
gives  a  detailed  and  comprehensive  presentation  of  the  para- 
sitic and  diarrhseal  diseases  of  the  intestines,  such  as  hymeno- 
lepis,  ankylostomiasis,  bilharziosis,  distomatosis,  amoebiasis,  ba- 
lantidiasis, giardiosis,  cholera,  and  minor  ailments.  Bacillary 
and  amoebic  dysentery  are  described  carefully  and  extensively. 
The  exotic  diseases  of  the  liver  and  the  other  organs  of  the  body 
are  thoroughly  dealt  with. 

The  second  part  is  devoted  to  the  exotic  febrile  diseases.  This 
general  heading  is  divided  into  two  subheadings,  of  which  the 
first  one  comprises  the  exotic  eruptive  diseases,  foremost  among 
which  are  alastrim,  smallpox,  and  the  different  form  of  typhus 
and  exanthematous  fevers,  and  the  second  includes  the  exotic 
icterogenous  febrile  diseases  of  which  spirochsetosis,  icterohse- 
morhagica,  billious  hsemoglobinuria  fever,  malaria,  recurrent 
fever,  dengue,  oroya  and  undulant  fever,  plague,  kalaazar,  chagas 
disease,  and  tularaemia,  form  a  part. 

The  authors  stresses  the  biology  of  the  causative  parasites, 
laboratory  diagnosis,  and  external  factors  influencing  the  dis- 
eases. The  most  effective  and  up-to-date  methods  of  treatment 
of  each  disease  are  described. 

The  third  part  is  devoted  to  the  general  exotic  diseases,  among 
which  are  beriberi  and  poisoning  and  intoxication  by  venomous 
animals  and  insects. 

The  index  at  the  end  increases  the  usefulness  and  value  of 
the  book.  The  book  is  illustrated  and  contains  references.  It 
compares  favorably  with  other  publications  on  the  same  subjects 
and  should  prove  very  useful  to  the  practitioner  in  the  Philip- 
pines.— J.  A. 
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An  Enumeration  of  Plants  Collected  in  Sumatra  by  W.  N.  and  C.  M.  Bang- 
ham.  By  Elmer  Drew  Merrill.  Contributions  from  the  Arnold  Ar- 
boretum of  Harvard  University,  VIII.  Jamaica  Plains,  Massachu- 
setts, The  Arnold  Arboretum  of  Harvard  University,  1934.  178  pp., 
illus.     Price,  $2.50. 

To  one  interested  in  the  Sumatran  flora  in  particular,  and 
in  the  Indo-Malayan  in  general,  this  paper  is  of  great  value. 
The  enumeration  is  based  on  about  600  plants  collected  by- 
Walter  N.  and  Catherine  M.  Bangham  in  December,  1931,  and 
in  January  and  February,  1932,  in  northern  Sumatra.  The 
enumeration  also  included  about  70  numbers  of  Orchidacese  in 
the  herbarium  of  Prof.  Oakes  Ames  and  70  herbaceous  plants 
presented  by  the  Arnold  Arboretum  to  the  Gray  Herbarium. 
The  Bangham  collection  includes  about  484  species,  105  of  which 
are  known  only  from  Sumatra ;  34  only  from  Java  and  Sumatra ; 
16  only  from  the  Malay  Peninsula  and  Sumatra;  6  only  from 
Borneo  and  Sumatra;  10  only  from  the  Malay  Peninsula,  Java 
and  Sumatra;  110  only  from  Java,  Borneo,  and  Sumatra;  9  only 
from  the  Malay  Peninsula,  Borneo,  and  Sumatra;  and  15  only 
from  the  Malay  Peninsula,  Java,  Borneo,  and  Sumatra.  Thir- 
teen additional  species  also  have  this  last  restricted  range,  except 
that  they  also  extend  to  the  Philippines.  Nearly  217  of  the 
484  species  are  confined  thus  to  the  Sunda  Islands  and  the 
Malay  Peninsula,  while  most  of  the  other  species  are  much 
more  widely  distributed.  In  general  the  collections  indicate  an 
essential  unity  of  the  flora  of  the  Sunda  Islands  (Java,  Borneo, 
and  Sumatra)  and  that  of  the  Malay  Peninsula.  It  is  of  in- 
terest to  note  that  25  of  the  species  of  the  Bangham  collection 
represent  Asiatic  types  some  of  which  are  known  outside  of 
continental  Asia  only  from  Sumatra,  and  none  of  which  are 
known  from  the  Malay  Peninsula,  Borneo,  or  Java. 

The  collections  represent  6  families  of  ferns,  2  families  of 
gymnosperms,  11  families  of  the  monocotyledons,  and  80  fami- 
lies of  dicotyledons.  Thirty-eight  are  new  species,  the  types 
being  deposited  in  the  herbarium  of  the  Arnold  Arboretum, 
with  isotypes  of  most  of  them  in  the  herbarium  of  the  New 
York  Botanical  Garden. 

Various  changes  in  nomenclature  have  been  found  unavoid- 
able by  Doctor  Merril.  One  of  these  is  the  adoption  of  the 
generic  name  Poikilospermum  Zippell  (1864)  for  Conocephalus 
Blume  (1825),  not  of  Necker  (1790)  as  validated  by  Dumortier 
(1822),  in  the  family  Moracese,  under  which  various  new  com- 
binations were  made. 
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The  enumeration  includes  38  new  species  distributed  as  fol- 
lows: Ericaceae,  7;  Orchidacae  and  Araliacese,  5  each;  Anona- 
ceae,  Myrcinaceae,  Primulacese,  Gesneriaceas,  and  Rubiacese,  2 
each;  and  Moraceae,  Berberidaceae,  Saxifragaceae,  Rosaceae,  Me- 
liaceae,  Euphorbiaeese,  Celastraceae,  Guttiferse,  Passifloracese, 
Apocynaceae,  and  Labiatae,  1  each.  The  species  under  the  fam- 
ily Loranthaceae  were  determined  by  Dr.  B.  H.  Danser,  of  Gro- 
ningen,  Holland. 

Ilhis  contribution  contains  14  plates.  It  is  a  valuable  addi- 
tion to  the  references  in  systematic  botany. — J,  B.  J. 

Sex  Satisfaction  and  Happy  Marriage.  By  the  Reverend  Alfred  Henry 
Tyrer.  Foreword  by  Robert  L.  Dickerson.  New  York,  Emerson  books, 
Inc.,  1938.     160  pp.,  illus.     Price,  $2. 

This  book  is  a  splendid  piece  of  work,  complete  in  every  detail 
yet  very  concise  in  giving  accurate  information  regarding  sex- 
ual knowledge  essential  to  normal  happy  marriage.  While  the 
author  makes  no  pretense  to  embody  in  the  book  everything 
concerning  sexual  relationship  and  marriage,  he  has  succeeded  in 
presenting  an  unusual  amount  of  well  correlated  data  in  a  lucid 
manner  understandable  to  the  layman.  In  short,  this  book  is 
a  work  that  is  scientific,  comprehensive,  and  serious,  yet  human, 
brief,  and  simple. 

In  the  first  part  the  author  presents  factual  details  about  the 
anatomy  and  physiology  of  the  human  sex  organs.  How  and 
where  babies  are  formed,  and  the  course  of  pregnancy  with 
emphasis  on  prenatal  care,  most  particularly  the  preventive 
importance  of  intercourse,  are  briefly  and  interestingly  dealt 
with.  Abortion  and  birth  control  with  their  dangers  are  also 
succinctly  but  unsparingly  'discussed.  Then  simply,  without 
malice  but  thoroughly,  he  discusses  the  behavior  aspects  of  the 
**love  play"  and  the  "first  nights,"  especially  on  the  preventive 
value  of  the  rapture  of  the  marriage  bond.  Finally  he  touched 
on  *'many  things"  to  which  sex  and  marriage  are  closely  and 
dependably  related. 

Dealing  with  most  intimate  and  at  the  same  time  the  most 
sacred  relationship  of  the  married  couple,  this  book  gives,  a 
straightforward  approach  to  the  subject.  Even  those  people 
who  consider  taboo  all  sex  impulses,  manifestations,  and  consum- 
mations, will  find  the  book  wholesome,  unprejudicial,  and  very 
beneficial  to  the  body,  to  the  mind,  and  to  the  soul.  The  book 
is  worth  a  place  on  everyone's  bookshelf. — S,  A.  E. 
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The  Cacao  Industry  of  Trinidad.  Some  Economic  Aspects.  Series  II,  III, 
and  IV.  By  C.  Y.  Shephard.  Trinidad,  Government  printing  office, 
1936-37.    30+101  pp.,  illus. 

General  interest  in  the  cacao  industry  of  Trinidad  and  its 
economic  aspects  should  increase  as  a  result  of  the  publication, 
in  1936  and  1937,  of  a  series  of  three  interesting  articles ;  name- 
ly, a  financial  survey  of  estates  during  the  seven  years  1923- 
1930,  an  examination  of  the  effects  of  soil  type  and  age  on  yield, 
and  recommendations  for  improving  the  efficiency  of  estates,  all 
written  by  C.  Y.  Shephard,  Carnegie  Professor  of  Economics, 
Imperial  College  of  Tropical  Agriculture. 

The  author  studied  carefully  the  financial  records  of  numerous 
cacao  estates  in  all  the  principal  cacao-growing  districts  in  Tri- 
nidad and  the  results  of  the  examination  of  fields  of  more 
important  soil  types  with  the  object  of  ascertaining  the  princi- 
pal factors  responsible  for  the  success  and  failure  of  these 
estates. 

The  author  discusses  the  following  subjects:  Financial  organ- 
ization and  management  of  estates,  diversification  of  crops,  hous- 
ing, elimination  of  unprofitable  cacao  fields,  selection  of  fields 
for  treatment,  advantages  and  disadvantages  of  replanting  ca- 
cao fields,  recognition  and  replacing  of  poor  bearers,  multiple- 
stemmed  trees,  types  of  planting  material,  care  of  supplies, 
method  of  rehabilitation,  choice  of  fertilizers,  subsequent  treat- 
ment of  fields,  diseases  and  pests,  and  regeneration. 

The  most  important  factors  that  determine  yield  and  profits 
in  Trinidad  cacao  estates  are  unsuitable  soil  and  the  increasing 
age  of  the  cacao  trees.  Under  the  conditions  in  which  the 
estates  were  found,  the  outstanding  suggestion  made  is  to  re- 
habilitate the  cacao  estates  by  a  systematic  and  carefully  de- 
signed plan  with  special  attention  to  the  elimination  of  unpro- 
fitable fields  and  concentration  of  effort  on  fields  worthy  of 
retention. 

The  author  presents  clearly  and  concisely  to  the  students  of 
the  cacao  industry  various  factors  affecting  the  yield  and  prof- 
its and  the  means  of  improving  the  cacao  estates.  The  most 
notable  feature  is  the  wealth  of  data  and  illustrations  together 
with  their  unbiased  interpretation. — P.  A.  D. 

Sprinkle's  Conversion  Formulas.  By  Leland  W.  Sprinkle.  Philadelphia, 
P.  Blakiston's  Sons  &  Co.,  Inc.    1938.    122  pp.     Price,  $1.25. 

The  conversion  formulas  in  this  little  book  are  simple  opera- 
tions for  changing  one  unit  into  another.    As  a  whole  the  book 
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consists  of  condensed  tables  suitable  for  the  everyday  needs  of 
professionals,  businessmen,  and  housewives.  To  eliminate  the 
personal  equation  as  much  as  possible,  the  author  uses  only  one 
simple  process — ^multiplication.  In  this  manner  even  school 
children  who  understand  the  four  fundamentals  of  arithmetic 
can  use  the  book  to  good  advantage. 

A  busy  person  will  find  the  tables  helpful.  With  the  help  of 
this  reference  book  students  of  chemistry,  physics,  and  engi- 
neering will  save  time  in  the  solution  of  problems.  The  al- 
phabetical arrangement  of  units  contributes  greatly  to  the  ease 
with  which  desired  information  can  be  found  in  this  book. 

— M.  P.  R. 

Atlass  of  Haematology.  By  Edwin  E.  Osgood  and  Clarice  M.  Ashworth. 
San  Francisco,  J.  W.  Stacey,  Inc.,  cl937.  255  pp.,  frontis.,  Ulus. 
Price,  $10. 

The  profuse  well-drawn  illustrations  in  the  text,  showing 
vividly  the  cell  structures,  will  never  fail  to  make  a  lasting 
impression  of  the  subject  matter  upon  the  mind  of  the  reader. 
The  systematic  and  concise  way  the  structures  and  haematologic 
conditions  are  described,  with  close  and  frequent  references  to 
figures  and  tables,  make  the  understanding  and  assimilation  of 
haematologic  facts  quite  simple.  The  text  will  be  doubly  useful 
to  Filipino  workers  inasmuch  as  the  illustrations  are  drawn 
from  Wright-stained  preparations,  the  stain  more  universally 
used  in  this  country. 

This  atlas  contains  a  classified  list  of  references  on  hsematol- 
ogy.—W.  L. 

The  Principles  of  Cane  Sugar  Manufacture  (together  with  a  description 
of  the  machinery).  By  J.  G.  Davies.  London,  Norman  Rodger,  1938. 
144  pp.,  front.,  illus.     Price,  prepaid,  lis. 

Although  written  for  the  nontechnical  reader  who  possesses 
very  little  or  no  knowledge  of  cane-sugar  manufacture,  the  book 
should  have  a  place  in  the  reference  shelf  of  technical  men  as 
a  guide  in  writing  papers  for  laymen. 

The  author  has  endeavored  to  present  the  main  branches  of 
this  great  industry  in  a  manner  intelligible  and  interesting  to 
the  reader.  This  purpose  was  accomplished  by  the  inclusion 
of  flowsheets,  graphic  diagrams,  and  plates.  The  exposition  is 
so  clear  and  simple  that  the  book  will  serve  to  help  popularize 
science  and  industry. 

The  subjects  discussed  are:  Juice  extraction,  steam  generation, 
screening  and  clarification,   subsidation    (settling),  filtration. 
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multiple-effect  evaporation,  crystallization,  separation,  proces- 
ses for  the  manufacture  of  direct  consumption  sugars,  fancy 
molasses,  transport,  the  utilization  of  factory  byproducts,  and 
chemical  control.  The  author  mentioned  new  apparatus  for 
sugar  boiling  but  he  failed  to  note  the  use  of  double  helix  crys- 
tallizers  which  are  common  in  Philippine  sugar  centrals.  To 
those  looking  for  a  general  idea  of  the  sugar  industry,  this  book 
should  be  very  helpful. — G.  O.  0. 

The  Soviet  Food  Industry;  By  A.  I.  Mikoyan.  Moscow,  Cooperative  pub- 
lishing society  of  foreign  workers  in  the  U.  S.  S.  R.,  1936.  77  pp. 
Price,  50  kopeks. 

The  solution  of  the  food  problem  was  regarded  by  the  Soviet 
leaders  as  one  of  the  most  important  tasks  of  National  econo- 
mic planning.  While  during  the  First  Five  Year  Plan  this  task 
was  left  unsolved  in  favor  of  the  more  basic  tasks  of  building 
the  heavy  industries  and  of  solving  the  agrarian  problem,  with 
the  Second  Five  Year  Flan  light  industries  and  the  food  indus- 
tries became  all-important.  Progress  in  these  industries  in 
comparison  with  both  old  Russia  and  foreign  countries  is  re- 
viewed in  this  book  in  terms  of  statistics. 

Due  mainly  to  the  backward  feudal  character  of  her  econ- 
omy, tsarist  Russia  had  no  food  industry  except  small-scale  man- 
ufactures of  vodka,  sugar,  and  tobacco.  By  1936,  in  less  than 
20  years  after  the  Russian  revolution,  Soviet  Russia  has  become 
the  greatest  producer  of  sugar  in  the  world,  having  produced 
around  2.2  million  tons,  asi  compared  to  around  1.5  million  tons 
by  the  United  States  exclusive  of  colonies.  The  Russian  sugar 
refineries  are  linked  with  the  sugar-beet  fields  by  2,300  kilo- 
meters of  railway  lines,  and  the  Russians  are  now  drying  beet 
offal  for  cattle  feed. 

The  Soviet  Union  holds  second  place  in  the  fishing  industry, 
second  only  to  Japan  and  outstripping  the  United  States,  Great 
Britain,  and  Norway.  She  has  3,150  fishing  vessels,  with  an 
aggregate  of  230,000  H.  P.,  and  26  cold  storage  plants.  She  has 
55  fish  canneries,  with  a  total  capacity  of  252  million  tins  per 
year,  and  28  plants  producing  fish  oil  and  fish  flour  for  cattle 
feed. 

In  the  production  of  canned  meat,  fruits,  vegetables,  and  milk, 
the  Soviet  Union  has  also  improved  tremendously,  having  pro- 
duced in  1936  around  216  million  tins  of  canned  meat,  100  mil- 
lion tins  of  canned  vegetables,  298  million  tins  of  canned  fruits, 
and  25.4  million  tins  of  canned  milk. 
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In  animal  industry  rapid  strides  have  also  been  made. 
Around  650,000  tons  of  meat,  170,000  tons  of  sausages,  285,000 
tons  of  milk,  and  193,000  tons  of  butter  from^  403  well-equipped 
mechanized  butter  factories,  have  been  produced,  although  the 
production  of  cheese  is  still  low. 

As  to  vegetable  oils,  the  Soviet  Union's  program  for  1936 
was  around  475,000  tons,  a  low  figure  compared  to  the  world's 
production.  Production  in  this  field  is  expected  to  improve  after 
scientific  improvements  in  the  production  of  tea,  citrus  fruits, 
tobacco,  essential  oils,  alcohol,  rubber,  and  the  like  have  been 
made.  It  is  interesting  to  note  that  around  42,000  tons  of 
synthetic  rubber  from  alcohol  and  5  million  decaliters  of  99.8 
proof  alcohol  for  airplanes  and  automobiles  were  produced  in 
1936,  as  factors  in  self-sufficiency. 

Considering  that  all  the  basic  means  of  production  in  the 
Soviet  Union  are  socialized,  these  rapid  strides  not  only  in  the 
basic  industries  but  also  in  the  light  and  food  industries  can 
mean  only  a  higher  standard  of  living  for  all  people  of  that 
country. 

This  pamphlet  summarizes  much  information  of  value  to  any 
one  interested  in  the  solution  of  the  food  problem. — V.  G.  L. 

Floral  Morphology;  a  New  Outlook  with  Special  Reference  to  the  Inter- 
pretation of  the  Gynseceum.  V.  1.  By  E.  R.  Saunders.  Cambridge, 
W.  Heffer  &  Sons,  Ltd,  1937.     132  pp.,  illus.     Price,  3s  6d. 

The  present  volume  is  a  resume  of  a  series  of  papers  by  the 
author  on  the  subject  of  carpel  morphology  of  angiosperms. 
It  is  intended  primarily  as  a  guide  to  the  study  of  types  for 
laboratory  vsrork.  It  contains  an  exposition  of  the  general  prin- 
ciples underlying  the  floral  arrangement  and  data  directly  or 
indirectly  relevant  to  his  viewpoint,  leaving  the  reader  to  look 
for  other  information  from  existing  works  on  systematic  botany. 
Thirty-nine  families  are  considered.  In  each  family  the  gen- 
eral characters  of  the  flower  and  one  or  more  'illustrative'  types 
are  examined  in  detail. 

Attention  is  mainly  focused  on  the  features  and  interrelations 
of  floral  members  so  as  to  give  the  reader  a  correct  interpreta- 
tion of  the  floral  ground  plan.  A  satisfactory  solution  of  the 
problems  of  floral  morphology,  as  given  in  this  book,  is  not 
to  be  expected  unless  evidence  of  external  appearance  is  sup- 
plemented by  that  of  the  internal,  specially  where  union  between 
floral  members,  whether  of  the  same  or  different  whorls  usually 
peculiar  to  gynseceum,  takes  place.    Particular  families  wer6 
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selected  for  consideration  and  examination  from  the  standpoint 
of  the  problems  presented  by  the  particular  types  of  construc- 
tion, apart  from  systematic  relationship,  although  so  far  as  it 
could  conveniently  be  done,  groups  of  related  families  have 
been  treated  together.  The  book  would  have  been  more  in- 
teresting to  students  of  phytogeny  if  more  extensive  discussions 
on  this  subject  had  been  added  to  the  text. — J.  B.  J. 
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OTTO  SCHOBL 

By  CiRiLo  B.  Perez 
Of  the  Scientific  Library,  Bureau  of  Science,  Manila 

ONE   PLATE 

Dr.  Otto  Schobl,  former  Chief  of  the  Division  of  Biology  of 
the  Bureau  of  Science,  died  in  Tokyo,  Japan,  October  13,  1938, 
at  the  age  of  61,  following  a  brief  illness.  Doctor  Schobl  was 
instrumental  in  the  organization  of  the  Bureau  of  Science  labo- 
ratory for  the  large-scale  manufacture  of  biological  products. 
The  members  of  his  staff  still  point  with  pride  to  the  accomplish- 
ments of  this  laboratory. 

Doctor  Schobl  was  born  in  2kiice,  Czechoslovakia,  August  27, 
1877.  He  received  his  M.  D.  degree  in  1904  from  the  Govern- 
ment University  of  Prague,  Austria.  During  his  undergraduate 
years  he  was  appointed  assistant.  After  his  graduation  in 
medicine.  Doctor  Schobl  had  three  years  of  practical  experience 
in  bacteriology  and  pathology  in  Austria. 

In  1907  he  went  to  America,  and  from  that  time  till  1911  he 
was  employed  by  H.  K.  Mulford,  manufacturing  chemists,  Phil- 
adelphia, one  of  the  largest  concerns  of  its  kind  in  America. 
In  this  establishment  he  gained  intimate  knowledge  of  the 
manufacture  of  vaccines  and  sera.  March  18,  1912,  he  accepted 
an  appointment  as  pathologist  in  the  Bureau  of  Science.  He 
returned  to  the  United  States  April  1,  1915.  While  in  the 
United  States,  he  resigned  from  the  Bureau  of  Science  and 
accepted  a  position  in  the  New  York  State  Quarantine  Service 
where  he  continued  the  work  he  had  begun  in  the  Philippines 
on  experimental  cholera  carriers.  His  return  to  the  Bureau 
of  Science  in  1916  was  very  much  appreciated  by  the  Philippine 
Government  on  account  of  his  years  of  experience  and  wide 
training  in  pathology  and  bacteriology.     From  1916  until  his 
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retirement  in  1932  he  was  the  Chief  of  the  Serum  Section,  later 
known  as  the  Division  of  Biology. 

Doctor  Schobl  arrived  in  the  Philippines  at  the  time  when  the 
Islands,  facing  the  serious  problems  growing  out  of  the  ravages 
of  tropical  diseases,  needed  a  man  of  his  caliber  and  training. 
He  threw  himself  wholeheartedly  into  the  study  of  cholera, 
dysentery,  smallpox,  plague,  and  typhoid,  turning  his  attention 
more  and  more  to  research  on  vaccines  and  immunity,  studies 
in  which  he  made  notable  contributions.  The  highly  developed 
biological  products  prepared  in  the  Bureau  of  Science  are  in  a 
large  measure  the  outward  embodiment  of  the  painstaking  work 
of  Doctor  Schobl.  The  researches  of  the  Bureau  of  Science  on 
tropical  medicine  and  the  improvement  of  biological  products 
under  Doctor  Schobrs  supervision  were  mainly  responsible  for 
the  eradication  in  the  Philippines  of  epidemics  like  cholera, 
dysentery,  typhoid,  and  smallpox. 

Ageing,  and  his  vitality  undermined  by  hard,  confined  work, 
he  was  advised  by  his  doctors  to  have  a  change  of  climate. 
Following  his  retirement  in  1932  he  went  to  Tokyo,  the  land  of 
his  adoption,  and  taught  in  several  medical  colleges.  In  1934 
he  was  decorated  by  the  Japanese  government  with  the  order 
of  the  Rising  Sun,  fourth  class,  for  investigations  on  framboesia 
(yaws),  carried  on  in  the  Philippines  in  collaboration  with 
Japanese  researchers.  This  honor  is  considered  a  rare  distinc- 
tion, for  only  few  presidents  of  Japanese  universities  have  re- 
ceived such  an  award  even  after  20  years  of  distinguished  service 
to  their  government.  Doctor  Schobl  was  accorded  the  distinct 
recognition  which  comes  to  a  man  of  the  highest  scientific 
standing. 

In  1918  Doctor  Schobl  was  elected  president  of  the  Manila 
Medical  Society — a  proof  of  the  confidence  of  American  and 
Filipino  physicians  in  his  integrity.  For  many  years  he  was 
on  the  editorial  board  of  the  Philippine  Journal  of  Science.  In 
1923  he  served  as  a  member  of  the  Philippine  Relief  Mission  to 
Japan.  His  work  on  this  Mission  was  highly  commended,  as 
shown  by  the  following  letter : 

Aboard  the  U,  S.  A.  T.  "Somme'' 

October  22,  192S 
The  Director, 

Bureau  of  Science, 
Manila,  P.  I. 
Sir: 

I  desire  to  make  of  record  the  very  valuable  services  rendered  by  Dr. 
Otto  Schobl,  of  the  Bureau  of  Science,  as  a  member  of  the  Relief  Mission 
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from  the  Philippines  which  recently  brought  assistance  to  the  devastated 
areas  of  Japan. 

Doctor  Schobl  has  at  all  times  been  most  willing  and  efficient.  He  has 
volunteered  for  unfamiliar  duties  and  has  carried  them  out  with  the  same 
fidelity  and  success  that  characterizes  his  professional  work  in  your  Bureau. 
Of  attractive  personality,  he  has  endeared  himself  to  all  members  of  the 
Relief  Mission.  His  knowledge  of  Japan  and  of  the  Japanese  language 
has  made  his  advice  and  services  as  interpreter  of  very  great  value. 

I  desire  to  invite  favorable  consideration  of  Doctor  Schdbl's  services,  as 
above,  and  request  that  this  letter,  which  has  been  prepared  without  his 
knowledge,  be  filed  with  his  official  record. 
Very  respectfully, 

(SGD.)     E.  L.  MuNSON 
Colonel,  Medical  Corps,  U.  S.  A, 
Chief  Surgeon,  Japan  Relief  Mission, 

Doctor  Schobrs  position  in  the  scientific  world  rests  on  his 
work  done  in  the  Bureau  of  Science,  some  of  it  in  collaboration 
with  his  assistants.  He  made  for  himself  and  for  the  Bureau 
of  Science  an  enduring  reputation  in  the  fields  of  bacteriology 
and  pathology.  An  examination  of  his  writings  reveals  plainly 
his  versatility  and  scholarly  presentation  of  his  subjects,  of 
which  the  most  important  are  yaws,  syphilis,  leprosy,  rat-bite 
fever,  cholera,  dysentery,  and  typhoid.  He  wrote  84  articles 
published  in  several  journals,  chiefly  in  the  Philippine  Journal 
of  Science.  His  knowledge  of  the  English,  Spanish,  German, 
Japanese,  and  Czech  languages  made  his  services  of  great  value. 

Doctor  Schobl  had  the  universal  respect  and  admiration  of 
all  who  knew  him.  One  always  recognized  in  him  the  pains- 
taking devotion  to  duty,  simplicity,  and  quiet  sincerity  which 
are  traditionally  attributed  to  a  true  scientist.  Doctor  Schobl 
is  dead,  but  his  accomplishments  stand  clearly  recorded  in  the 
annals  of  science  and  in  the  memories  of  his  colleagues.  Several 
countries  will  feel  proud  of  the  scientific  heritage  that  Doctor 
Schobl  left.  He  was  born  and  raised  in  Czechoslovakia,  edu- 
cated in  Austria,  engaged  in  research  work  in  the  United  States 
and  for  the  Philippine  Government  for  almost  20  years,  and  died 
a  Japanese  citizen. 

Doctor  Schobl  is  survived  by  his  Japanese  wife  and  an  adopted 
son. 

On  the  occasion  of  Doctor  Schobl's  death,  Dr.  Eduardo 
Quisumbing,  then  Acting  Director  of  the  Bureau  of  Science, 
paid  the  following  tribute : 

Doctor  SchobFs  colleagues  in  the  Bureau  of  Science  are  very  sorry  to 
learn  of  his  death.     Considering  the  inestimable  value  of  his  researches 
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en  tropical  medicine  and  the  significance  of  the  biological  products  which 
were  improved  under  his  supervision  and  which  are  mainly  responsible 
for  the  eradication  of  epidemics,  such  as  cholera,  dysentery,  smallpox,  and 
typhoid.  Doctor  SchobPs  passing  is  a  great  loss  to  the  Philippines  in  par- 
ticular and  to  the  scientific  world  in  general. 
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GENESIS  AND  MORPHOLOGY  OF  THE  SANDY  SOILS  OF 
PAMPANGA  AND  TARLAC  PROVINCES,  PHILIPPINES 

By  DOMINADOR  Z.   ROSELL 

Of  the  Division  of  Soil  Survey,  Department  of  Agriculture  and  Com/merce 

Manila 

THREE   PLATES 

The  region  comprising  Pampanga  and  Tarlac  Provinces, 
where  this  investigation  was  conducted,  is  a  part  of  the  Great 
Central  Plain  of  Luzon.  During  the  soil  survey  of  these  prov- 
inces, made  in  the  dry  season  of  1936,  a  large  area  of  sandy 
soils  was  found,  classified,  and  mapped.  This  area  covers  al- 
most one-half  of  the  total  area  of  the  two  provinces,  which  is 
about  518,210  hectares.  A  great  portion  of  the  level  land, 
a  total  area  of  approximately  214,765  hectares,  extending  from 
the  town  of  San  Fernando  to  the  town  of  Paniqui,  a  distance 
of  about  85  kilometers,  is  sandy  soil.  Sugar  cane  is  the  most 
important  crop  in  this  type  of  soil,  Pampanga  and  Tarlac 
Provinces  deriving  most  of  their  income  from  this  crop.  The 
rice  crop,  next  in  importance,  is  grown  exclusively  in  clay-loam 
soils.  Minor  crops  grown  in  these  sandy  soils  are  peanuts,  sweet 
potatoes,  and  pineapples  and  other  fruits.  Vegetables  of  various 
kinds  and  citrus  fruits  are  quite  common  in  these  sandy  soils. 

The  soils  as  a  whole  have  never  been  studied.  In  the  opinion 
of  the  author  a  rational  approach  to  the  problems  of  the  produc- 
tivity of  these  soils  involves  pedalogical  knowledge.  It  is  the 
object  of  this  investigation  to  study  the  origin  and  the  nature 
or  mode  of  formation  of  this  soil  as  a  whole. 

ENVIRONMENTAL  FACTORS 

Climate. — As  in  the  other  provinces  of  the  Great  Central  plain 
of  Luzon,  the  climate  of  Pampanga  and  Tarlac  Provinces  con- 
sists of  alternating  wet  and  dry  seasons :  wet  during  the  summer 
and  autumn  months  and  dry  during  the  winter  and  spring 
months.  Heavy  rainfall  occurs  during  the  latter  part  of  spring 
until  the  middle  of  autumn.  The  dry  season  begins  during  the 
latter  part  of  autumn  and  lasts  until  the  middle  of  spring.  The 
temperature  is  high  and  almost  constant  throughout  the  year, 

277 


278 


The  Philippine  Journal  of  Science 


1939 


except  during  November,  December,  and  January.  The  climatic 
records,  including  mean  annual  rainful  and  temperature  of  San 
Fernando  and  Tarlac  towns,  are  given  in  Table  1. 

Table  1. — Average  monthly  rainfall  and  temperature  of  San  Fernando^ 
Pampanga  Province,  and  Tarlac,  Tarlac  Province. 


Month. 

g 

an  Fernando. 

Tarlac. 

Rainfall 
1925-1932. 

Temperature, 
1925-1931. 

Rainfall, 
1925-1932. 

Temperature, 
1925-1931. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

January _ 

mm. 

20.8 

11.4 

20.8 

51.9 

215.4 

306.0 

369.3 

362.4 

250.5 

155.6 

75.4 

'30.3 

oC. 
31.3 
32.2 
33.9 
35.0 
34.3 
32.1 
31.9 
31.2 
31.8 
31.9 
31.2 
30.9 

OC. 
19.9 
20.2 
21.1 
22.9 
23.8 
23.9 
23.5 
23.6 
23.5 
22.9 
21.8 
20.3 

mm. 

6.7 

10.8 

21.2 

72.1 

215.8 

315.8 

366.5 

409.7 

222.2 

135.5 

40.3 

12.7 

OC. 
31.5 
32.5 
33.6 
35.1 
33.6 
31.7 
31.1 
30.9 
31.8 
32.1 
32.0 
31.0 

oC. 

19.2 

19.9 

20.9 

22.3 

23.1 

23.3 

23.2 

23.0 

22.8 

22.3 

20.9 

19.0 

February 

March 

April.     .  -               _   -  _ 

May 

June. .     

July  _     -- 

August _^_. 

September _   _ 

October, - 

November . 

December 

Mean  annual 

1,869.8 

1,829.3 

Vegetation, — The  entire  sandy  region  was  once  under  forest. 
Today,  however,  few  trees  are  found,  mostly  along  the  foothills 
and  river  sides.  Woodland  savannah  is  also  found  along  the 
rolling  area  below  the  foothills.  Trees  scattered  here  and  there 
include  alibangbang,  Bauhinia  malabarica  Roxb. ;  camachile,  Pi- 
thecolobium  dulce  (Roxb.)  Benth. ;  and  duhat,  Eugenia  jambo- 
lana  Lam.  Several  bamboos,  Bambusa  vulgaris  Schrad.  and 
Bambusa  blumeana  Schultes,  and  boho,  Schyzostachyum  lumam- 
pao  (Blanco)  Merr.,  are  growing  along  the  rivers  and  creeks. 
Grasses  like  cogon,  Imperata  cylindrica  Linn.;  talahib,  Saccha- 
mm  spontaneum  Linn.,  and  aguingay,  Imperata  exaltata  Linn., 
are  found  in  uncultivated  areas. 

Physiography  and  geology. — The  region  is  nearly  level  to 
gently  rolling  on  the  eastern  side,  and  hilly  and  rolling  on  the 
western  side.  In  the  lowlands  of  Pampanga  Province  the  eleva- 
tion at  San  Fernando  is  20  feet  above  sea  level,  gradually  in- 
creasing to  300  feet  at  Mabalacat  town,  decreasing  again  toward 
the  towns  of  Bamban,  Concepcion,  and  Capaz,  finally  dropping 
to  40  feet  above  sea  level  at  Paniqui  and  Moncada  towns.  The 
rise  and  fall  in  elevation  is  so  gradual  as  to  be  hardly  perceptible. 
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The  most  important  rivers  of  this  region  are  the  Pasig,  Gu- 
main,  and  Bamban  Rivers  of  Pampanga  Province  and  the 
O'Donnell  and  Tarlac  Rivers  of  Tarlac  Province.  These  rivers 
control  the  drainage  system  of  this  sandy  region. 

The  geologic  map  of  the  Philippines  shows  that  the  Great 
Central  Plain  consists  of  piedmont,  spring  talus,  laterites,  river 
deposits  and  coral  reefs.  The  eastern  flank  of  the  Zambales 
range  consists  of  tertiary  and  later  effusive  rocks  (rhyolites, 
dacites,  andesites,  and  basalts).  Belov^  this  flank  is  a  narrow 
strip  of  tuffaceus  area. 

The  sandy  area  under  investigation  consists  mostly  of  river 
deposits  of  freshly  weathered  rock  material  which  originated 
from  the  eastern  flank  of  the  Zambales  range.  The  narrow 
strip  of  tuffaceous  area  is  practically  covered  by  these  sediments. 
The  rocks  from  which  these  sediments  were  derived  consist  of 
andesites,  mostly  feldspathic  andesite  porphyry  and  hornblende, 
and  feldspathic  andesite  porphyry  (Plate  2). 

MORPHOLOGY 

Soil  series  and  types. — During  the  soil  survey  of  Pampanga 
and  Tarlac  Provinces  three  series  of  sandy  soils  were  established 
and  mapped.  The  Angeles  and  La  Paz  series  are  found  both 
in  Pampanga  and  Tarlac  Provinces,  while  the  Luisita  series  is 
found  only  in  Tarlac  Province.  A  study  of  the  different  soil 
profiles  of  these  three  series  reveals  similarity  in  soil  formation. 
The  variation  in  the  depth  of  various  horizons,  coarseness  in 
texture,  color,  structure,  and  consistency  are  due  largely  to  the 
elevation,  topography,  and  drainage  of  the  area.  The  surface 
soil  of  the  undisturbed  area  is  more  compact  than  the  surface 
soil  of  the  cultivated  area. 

The  Angeles  series  has  a  pale  brownish-gray,  pale  or  ash-gray, 
to  nearly  whitish-gray  surface  soil.  The  subsoil  is  brownish- 
gray  to  light  reddish-brown  sand  containing  gravel.  The  sub- 
stratum is  sand  to  coarse  sand  containing  gravel  and  sandstones. 
There  are  four  types  in  this  series;  namely,  coarse  sand,  sand, 
fine  sand,  and  sandy  loam.  The  La  Paz  series  consists  of  fine 
sand  in  the  subsoil,  similar  to  the  Angeles  series.  The  sub- 
stratum consists  of  medium  to  fine  sand  without  gravel.  There 
are  two  types  in  the  series;  namely,  fine  sand  and  fine  sandy 
loam.  The  Luisita  series  consists  of  coarse  sand  in  the  subsoil 
and  coarse  sand  containing  soft  tuffaceous  concretions  and  gravel 
in  the  substratum.  There  are  three  types  of  soil;  namely,  fine 
sand,  sandy  loam,  and  fine  sandy  loam. 
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Profile  characteristics. — Several  soil  profiles  of  the  three  series 
of  the  sandy  soils  v^ere  studied.  The  morphological  character- 
istics of  one  representative  type  of  each  series  will  be  presented. 

The  fine  sandy  type  of  the  Angeles  series  occupies  a  wide  area 
in  Pampanga.  A  typical  profile  of  this  type  obtained  at  barrio 
Dolores,  Mabalacat  town,  shows  the  morphological  character- 
istics of  the  different  horizons. 


Depth  of  soil, 
cm. 


0  to 
30  to 


30 
50 


50  to     75 

75  to     95 

95  to  110 

110  to  150 


ANGELES  FINE  SAND 

Characteristics. 

Pale  brownish-gray,  loose,  and  structureless  fine  sand: 
decayed  roots  and  leaves  present;  pH,  6.77. 

Brown  to  light  reddish-brown  medium  sand  with  sand- 
stones and  gravel;  decayed  roots  and  leaves  pres- 
ent; pH,  6.55. 

Mixture  of  pale-gray  to  nearly  white  sand  and  red- 
dish-brown gravel;  decayed  roots  of  trees  present; 
pH,  6.44. 

Same  as  above  but  with  more  gravel;  no  roots;  pH, 
6.44. 

Gray  coarse  to  medium  sand,  structureless;  sand  re- 
sembling silica  present;  pH,  6.30. 

Sandstone,  grayish  white,  coarse,  and  gritty;  pH,  6.30. 


The  mechanical  analyses  of  the  profile  samples  of  this  type 
are  shovm  in  Table  2. 

Table  2. — Mechanical  analyses  of  the  profile  of  Angeles  fine  sand. 


Depth  o!  horizon. 

Coarse 

sand, 

0.2-0.22 

mm. 

Medium 
sand, 

0.22-14 
mm. 

Fine  sand. 

0.14-0.07 

mm. 

Very  fine 

sand, 
0.07-0.05 

mm. 

Silt  and 

clay, 
0.05  mm. 

cm. 

0-  30         _ -- 

Per  cent. 
47.3 
52.2 
64.8 
68.8 
66.8 
60.8 

Per  cent. 
16.5 
16.3 
19.2 
15.6 
15.7 
21.0 

Per  cent. 
11.9 
8.5 
5.5 
5.0 
6.2 
6.5 

Per  cent. 
6.2 
12.0 
7.2 
3.6 
5.0 
4.8 

Per  cent. 
18.1 
11.0 
3.3 
7.0 
6.3 
6.9 

30-  50 - - 

50-  75_ - 

75-  95             -  -     _ 

95-110           --  _       -_ 

110-150               -     - 

Except  for  the  texture  of  the  surface  soils,  the  analyses  of  the 
samples  of  the  other  types  of  the  Angeles  series  show  funda- 
mental similarity  to  the  profile  samples  of  the  fine  sand  type. 

The  La  Paz  series  is  represented  by  the  La  Paz  sandy  loam 
type.  It  v^as  established  in  the  vicinity  of  barrio  La  Paz  be- 
tween the  towns  of  San  Fernando  and  Angeles.  This  type  is 
also  found  in  Tarlac  Province.  The  profile  of  La  Paz  fine  sandy 
loam  obtained  at  Barrio  Salomagui,  town  of  Paniqui,  shows  the 
following  characteristics : 
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Depth  of  soil. 
cm. 

0-  50 


LA  PAZ   SERIES 

Characteristics. 

Light  gray  to  gray  fine  sandy  loam,  structureless  and 


slightly  compact;  pH,  6.55. 
50-110  Grayish-brown  to  yellowish-brown  fine  sand,  cloddy  to 

nutty  in  structure;  pH,  6.19. 
110-150  Brownish-gray  to  brown  coarse  sand,  loose  and  wet;  zone 

of  water  table;  pH,  6.27. 

The  mechanical  analyses  of  these  profile  samples  are  shown 
in  Table  3. 

Table  3. — Mechanical  analyses  of  the  profile  of  La  Paz  fine  sandy  loam  type. 


Depth  of  horizon. 

Coarse 

sand, 

0.2-0.22 

mm. 

Medium 

sand, 

0.22-0.14 

mm. 

Fine  sand, 

0.14-0.07 

mm. 

Very  fine 
sand, 

0.07-0.05 
mm. 

Silt  and 

clay, 

0.05  mm. 

cm. 
0-  50 

Per  cent. 
l.b 
1.0 
0 

Per  cent. 

12.3 

2.0 

23.0 

Per  cent. 
13.4 
18.6 
36.3 

Per  cent. 
21.0 
35.5 
19.0 

Per  cent. 
51.8 
42.9 
21.7 

50-110 

110-150     _ 

The  Luisita  series  was  established  and  mapped  within  the 
vicinity  of  Hacienda  Luisita,  Tarlac  Province.  The  soils  with 
no  irrigation  are  mostly  utilized  for  sugar  cane,  while  the  areas 
with  irrigation  are  planted  to  rice.  The  profile  of  the  Luisita 
sandy  loam  was  obtained  within  Hacienda  Luisita. 


LUISITA  SANDY  LOAM 

Characteristics. 

Brownish-gray    to    gray,    loose    and    structureless    sandy 

loam;  pH,  6.46. 
Brownish-gray  coarse  sand  with  small  amount  of  clay; 

almost  compact;  pH,  6.24. 
Coarse  sand  with  tuffaeeous  concretions  and  gravel;  loose 

and  coarse,  granular;  pH,  6.19. 

The  mechanical  analyses  of  the  profile  samples  are  shown  in 
Table  4o 
Table  4. — Mechanical  analyses  of  the  profile  of  Luisita  sandy  loam  type. 


Depth  of  soil. 
cm. 

0-  40 
40-  80 
80-150 


Depth  of  horizon. 


cm. 

0~  40 

40-  80 

80-150 -. 


Coarse 

sand, 

0.2-0.22 

mm. 


Per  cent. 
22.0 
50.7 
62.7 


Medium 

sand, 

0.22-0.14 

mm. 


Per  cent. 

18.5 

13.7 

8.9 


Fine  sand, 

0.14-0.07 

mm. 


Per  cent. 

10.3 

7.2 

5.5 


Very  fine 

sand, 
0.07-0.05 

mm. 


Per  cent. 

13.0 

7.0 

4.4 


Silt  and 

clay, 
0.05  mm. 


Per  cent. 
36.2 
21.4 
19.5 
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The  other  types  of  the  Luisita  series  show  similar  horizons, 
although  the  mechanical  analyses  of  the  samples  vary  slightly 
from  one  another. 

GENESIS  OF  THE  SANDY  SOILS 
GENERAL  DISCUSSION 

The  evolution  of  the  complex  constitution  and  habitus  or  general  ap- 
pearance of  the  soil  body  in  relation  to  the  natural  laws  responsible  for 
its  origin  is  known  as  soil  genesis.  It  is  controlled  by  a  series  of  natural 
forces  guided  by  definite  natural  laws  which  find  expression  through  the 
factors  known  as  "soil  formers".  (7) 

Kellogg  in  his  discussion  on  the  factors  of  soil  genesis  gave  the 
following  equations  responsible  for  the  development  of  soil: 

Soil  =:  I  Climate,  vegetation,  relief,  age,  and  parent  material.  (9) 

Shaw,  (12)  discussing  the  potent  factors  in  soil  formation,  gave 
a  similar  formula,  according  to  which  the  soil  is  formed  from 
the  parent  material  by  climatic  factors  and  vegetation  through 
time.  Shaw  pointed  out  that  the  character  of  the  parent  ma- 
terial, its  composition,  density,  and  the  rate  at  which  it  may  be 
modified  by  the  influence  of  climate  and  vegetation,  has  a  per- 
sistent effect  in  determining  the  character  of  the  resulting  soil. 

The  sandy  region  of  Pampanga  and  Tarlac  Provinces  may  be 
considered  as  a  constructive  process  of  sedimentation.  The 
practically  exposed  condition  of  the  eastern  flank  of  the  Zam- 
bales  Range  bordering  Tarlac  and  Pampanga  Provinces,  which 
is  at  the  mercy  of  a  warm  and  humid  climate,  makes  for  the 
exceptionally  rapid  weathering  of  the  andesitic  rocks.  The  tor- 
rential nature  of  the  summer  rains  removes  the  deconsolidated 
materials  as  fast  as  they  are  weathered.  These  materials  are 
brought  down  by  the  torrential  and  intermittent  streams  and 
deposited  in  the  plain  as  the  water  loses  its  carrying  power. 
It  appears,  however,  that  the  foundation  has  been  subsiding 
at  about  the  rate  of  accumulation  so  that  the  surface  of  the 
deposition  has  maintained  nearly  the  same  level.  (13)  Such  great 
amounts  of  fresh  material,  consisting  mostly  of  sand,  silt,  and 
a  significant  amount  of  clay,  are  considered  in  a  strict  sense  as 
parent  material  upon  which  the  soil  will  develop. 

The  development  of  this  material  into  a  mature  soil  depends 
upon  the  factors  or  soil  formers  mentioned  in  the  first  part  of 
this  discussion.  Under  the  influence  of  climate,  vegetation,  re- 
lief, and  time  this  material  will  reach  a  stage  where  a  soil  will 
be  formed.     At  this  stage  the  surface  or  "A"  horizon  and  the 
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subsoil  or  ''B"  horizon  will  be  differentiated  from  the  parent 
material.  This  formation,  however,  requires  considerable  time. 
In  the  initial  stage  of  its  development  the  characteristics  of  the 
soil  are  inherited  from  the  parent  material. 

The  three  series  of  sandy  soils  of  these  provinces  consist 
mostly  of  sandy  material  from  the  surface  down  to  a  depth  of 
more  than  three  meters.  There  is  no  differentiation  between 
the  surface  or  "A"  horizon  and  the  subsoil  or  "B''  horizon. 
The  most  important  characteristics  of  the  profile  include  the 
characteristics  of  the  sandy  material  consisting  of  weathered 
andesitic  rock,  which  is  also  the  parent  material  of  the  developing 
soil.  Thus  the  sandy  soil  is  in  the  early  stage  of  development 
and  may  be  considered  young  soil.  The  presence  of  decayed 
plant  residue  in  the  surface  soil  is  part  of  the  work  of  vege- 
tation and  climate.  Continuous  cultivation  of  the  area  disturbs 
the  development  of  the  soil.  The  leaching  of  the  different  salts 
and  other  plant-food  elements  to  the  substratum  is  unchecked 
during  the  rainy  season,  because  there  is  no  hardpan  or  fine 
material  accumulation  in  the  lower  portion  of  the  profile.  Dur- 
ing the  dry  season,  however,  these  substances  are  brought  up 
again  by  means  of  excessive  capillary  action  and  evaporation. 

In  wet  areas  the  excess  water  during  the  rainy  season  flows 
readily,  carrying  with  it  whatever  loose  fine  material  is  on  the 
surface.  Thus  the  development  of  these  soils  is  always  affected 
by  the  erosion  of  the  surface  soil.  In  areas  where  there  is  a 
continuous  vegetative  cover,  the  development  may  proceed  until 
otherwise  disturbed  by  cultivation. 

SUMMARY 

The  morphologic  features  of  the  three  series  of  sandy  soils 
of  Pampanga  and  Tarlac  Provinces  show  similarity  in  profile 
constitution,  pH  value,  color,  and  structural  arrangement.  The 
sandy  soils  of  the  region  are  in  the  younger  stage  of  soil  devel- 
opment, showing  no  marked  formation  of  surface  or  **A''  horizon 
and  subsoil  or  "B''  horizon.  Due  to  the  structural  formation 
of  the  profile,  leaching  is  excessive  and  detrimental  during  the 
rainy  season.  However,  there  is  excellent  capillary  action  dur- 
ing the  dry  season.  The  development  of  the  sandy  soils  result- 
ing from  the  parent  material  of  recent  alluvial  deposition  of 
weathered  andesitic  rock,  located  on  the  eastern  flank  of  the 
Zambales  range,  is  the  mode  of  soil  formation. 
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ILLUSTEATIONS 

Plate  1 

Location  and  extent  of  the  sandy  region  within   Pampanga  and  Tarlac 
Provinces. 

Plate  2 

Samples  of  porphyritic  andesite  rocks  found  in  river  beds;  soil  profile,  and 
the  fields  of  the  sandy  soils  of  Pampanga  and  Tarlac  Provinces. 

Plate  3 

F'IG.  1.  Profile  of  the  Angeles  sandy  loam  soil  of  the  Angeles  series.     Note 
the  gravel  in  the  substratum. 

2.  Big  landowners  in   Pampanga  and  Tarlac  prepare  their  soil   for 

sugar  cane  by  means  of  tractor  and  disc  plows. 

3.  A  rice  field  in  Angeles  fine  sand  type,  located  near  a  river.     When 

the  river  floods,  the  water  destroys  the  rice  paddies. 

4.  River  bed  in  Angeles  soils.     Bamboos  help  keep  the  soil  in  place. 
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AN  INTERPRETATION  OF  EUPHORBIA  EDULIS 
LOUREIRO 

By  Leon  Croizat 

Of  the  Arnold  Arboretum,  Harvard  University 
Jamaica  Plain,  Massachusetts 

Loureiro  published  E,  edulis  ^  with  the  following  main  diag- 
nosis : 

Caulis  fruticosus,  6-pedalis,  5-angularis,  aculeis  geminatis:  ramis  ascen- 
dentibus.  Folia  multa  sparsa,  sub-cuneiformis,  apice  rotundata,  3-polli- 
caria,  integerrima,  carnosa,  glabra.  Corolla  nulla.  Calyx  1-phyllus,  car- 
nosus,  ventricosus,  interius  ruber,  exterius  viridis.  Stamina  brevia,  40 
circiter.     Capsula  3-cocca. 

Habitat  culta  in  hortis  Cochinchinae,  puto,  quod  etiam  agrestis. 

Usus.     Folia  elixa  cum  oleribus  comedunt  saepe  indigenae  absque  noxa. 

From  its  description  E.  edulis  agrees  with  E.  neriifoUa  except 
for  the  form  of  the  leaf  and  the  color  of  the  cyathium.  It  is  not 
E.  nudicaulis,  which  Perrotet  reported  without  collecting  ^  from 
the  vicinity  of  Surabaja,  Java.  Despite  its  "fleurs  rouges"  this 
very  questionable  spurge  cannot  be  E.  edulis,  because  it  is  de- 
scribed as  having  long,  unarmed,  and  flexible  branches.  Nor  are 
E\  neriifoUa  chinensis  and  E.  varians  compatible  with  E,  edulis 
from  the  descriptions  that  Haworth  gives  ^  of  them.  Inasmuch 
as  the  Loureiran  diagnosis  is  the  only  record  of  the  species,  and 
the  type  is  not  extant,  E,  edulis  has  been  considered  doubtful  or 
has  been  reduced  with  some  justification  to  a  synonym  or  variety 
of  E,  neriifolia,  Merrill  urges  further  investigation  and  diligent 
collection ;  ^  Gagnepain  ^  and  Boissier  ^  believe  that  E,  edulis  may 
prove  to  be  a  form  or  a  synonym  of  E.  neriifolia,  though  the 
latter  unaccountably  misquotes  Loureiro  to  the  effect  that  E. 
edulis  has  diffuse  branches,  small  leaves,  and  solitary  flowers. 

^Fl.  Cochin.  1    (1790)   298. 

^Mem.  Soc.  Linn.  3   (1825)   110. 

« Syn.  PL  Succ.   (1812)   130. 

*Comm.  Fl.  Cochin.  Proc.  Am.  Phil.  Soc.   (2)   24   (1935)   242. 

^Lecomte,  Fl.  Gen.  Indo-Ch.  5   (1915)   254. 

«DC.  Prodr.  (2)   15  (1862)  80. 
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Loureiro  sometimes  adapted  his  diagnoses  from  Chinese 
sources  or  described  plants  from  memory,'^  but  it  is  almost  cer- 
tain that  in  this  case  he  wrote  the  account  of  E.  edulis  with  a 
specimen  before  him.  The  less  credible  of  his  statements,  that 
the  natives  use  the  leaves  of  E,  edulis  as  pot  herbs,  finds  con- 
firmation in  the  report  of  a  modern  collector,^  who  avers  that 
in  the  Indian  desert,  at  Jodhpur  and  Jaisalmer,  the  leaves  of 
E.  neriifoUa  are  known  as  "papri"  and  eaten.  From  the  some- 
what confused  account  of  Rumphius  ^  it  is  learned  that  the  leaves 
of  species  allied  to  E,  neriifoUa  have  a  place  in  the  diet  of  the 
natives  of  the  Sunda  Islands.  De  Candolle  ^^  is  evidently  com- 
piling from  Rumphius  when  stating  ''Les  fithiopiens  ^^  mangent 
les  feuilles  broyees  comme  remede  contre  les  obstructions  et 
les  coliques."  Not  less  than  four  spurges,  namely,  E,  neriifoUa, 
E,  Barnhartii  {E.  trigona  Roxb.  non  Haw.),  E.  antiquorum  and 
E.  pidcherrima  are  reported  by  Burkill  ^^  as  edible  in  various 
degrees  and  as  actually  being  made  into  sweetmeats  by  Chinese 
and  Malayans.  Additional  references  in  the  literature  can  be 
found  to  substantiate  Loureiro's  assertion,  and  the  legitimacy 
which  the  specific  name  edulis  gives  to  a  Euphorbia  of  this 
description.  The  note  "stamina  40  circiter"  could  not  have 
been  suggested  to  Loureiro  otherwise  than  from  the  study  of 
actual  specimens.  What,  short  of  actual  dissection,  revealed  to 
Loureiro  that  a  species  of  the  Dodecandria  Trigynia  had  about 
three  times  as  many  "stamens''  as  are  required  by  the  Linnsean 
class  definition? 

Copious  evidence  from  another  quarter  corroborates  Lou- 
reiro's  reports.  A  spurge  resembling  E,  neriifoUa  but  having 
a  partly  red  cyathium  was  cultivated  between  1772  and  1824 
in  public  and  private  gardens  of  Italy,  France,  and  England. 

^Merrill,  op.  cit.,  40. 

*  Macadam,  in  Journ.  Bomb.  Nat.  Hist.  Soc.  26   (1920)   970. 

•Herb.  Amb.  4   (1743)  90,  91. 

^^Hist.  PI.  Gr.  (1799)  pi  4-6  cum  text. 

"  Rumphius  speaks  of  Mthiopes  Hitoenses  (op.  cit.,  90)  which  manifestly 
were  representatives  of  the  Papuan  negroid  race  variously  known  as  Ahita, 
Aeta,  Attas  [Beccari,  Nov.  Guin.  (1924)  437,  footnote;  Rep.  Philip.  Comm. 
1  (1900)  13].  No  reference  to  E,  neriifoUa  is  found  in  De  Candolle's 
work  that  deals  with  medicinal  plants  [Ess.  Prop.  Med.  PI.  (1816))  260- 
265],  which  further  indicates  that  De  Candolle  merely  compiled  his  data 
from  Rumphius. 

^  Diet.  Econ.  Prod.  Mai.  Pen.  (1935)  979-982. 


69,3  Croizat:  Euphorbia  Edvlis  289 

Bonelli  ^^  illustrated  crudely  but  quite  effectively  a  plant  of  this 
description.  De  Candolle/*  availing  himself  of  the  expert  serv- 
ices of  Redoute,  gave  of  the  same  plant  a  fine  likeness.  Lamarck, 
Persoon,  Haworth,  and  Colla  knew  this  plant  and  apparently 
no  other  of  its  affinity.  Lamarck  ^^  described  its  cyathium 
"vert  dunatre  mele  d'un  peu  de  pourpre."  Persoon  ^^  concisely 
stated  that  its  flowers  are  red.  Haworth/^  as  it  seems,  deliber- 
ately, overlooked  the  illustrations  of  Rheede,  Plukenet,  Comme- 
lin,  and  Bradley,  and  only  referred  to  the  plate  of  Redoute. 
Colla  1^  also  referred  to  Redoute's  illustration.  With  the  excep- 
tion of  Bonelli,  who  usually  does  not  use  Linnsean  binomials,  all 
the  botanists  cited  reduced  this  red-glanded  spurge  to  E,  ne- 
riifoUa,  though  it  manifestly  agrees  neither  with  the  Ela  Colli 
of  Rheede  ^^  nor  with  the  Tithymalus  of  Commelin,^^  which  are 
cited  by  Linn^us  ^^  in  the  publication  of  E,  neriifolia.  De  Can- 
dolle  22  very  nearly  discovered  that  this  red-glanded  spurge  was 
not  the  E,  neriifolia  of  Linnseus,  v/hen  he  noted  that  Commelin's 
Tithymalus  indicus  arborescens  nerii  folio  had  long-peduncled 
cymes,  not  the  subsessile  inflorescence  of  the  specimen  figured 
by  Redoute. 

So  far  as  I  can  learn  the  red-glanded  spurge  resembling  E. 
neriifolia  first  appeared  in  cultivation  in  the  botanical  garden 
at  Rome,  a  rooted  section  of  stem  in  flower  having  been  illus- 
trated in  1772.  It  is  significant  that  this  plant  was  first  noticed 
at  the  time  when  Loureiro  was  busy  in  his  Indochinese  apostolate 
and  Maratti,  Bonelli,  and  Sabati  were  zealously  striving  to  re- 
float, with  the  papal  blessing,  the  nearly  shipwrecked  Orto 
Romano.  Sabbati  ^^  in  particular  is  represented  as  very  much 
interested  in  exotic  plants,  and  had  at  least  five  succulent  spurges 
in  cultivation  despite  the  fact  that  the  Roman  garden  lacked 
hothouse  facilities.  Though  Loureiro  evidently  preferred  to 
transact  his  botanic  affairs  with  British  followers  of  the  bino- 
mial system  of  classification,  his  duty  as  a  missionary  called  for 
his  maintaining  continuous  contact  with  Rome,  and  it  is  not 
unlikely  that  he  obliged,  with  some  token,  the  foremost  Roman 

"Hort.  Rom.  15   (1772)  pi  28.  ^^Hort.  Malab.  2   (1679)   83,  pi.  U2. 

^*Loc.  cit.  ""PI.  Rar.  Hort.  Amstel.  1   (1697)  25. 

^^Enc.  Meth.  2   (1786)   415.  ^  Sp.  PL  1    (1753)   451. 

^«Syn.  PI.  2   (1806)   11.  ""Loc.  cit. 

^^Syn.  PL  Succ.  (1812)  130.  ^Hort.  Eom.   (1772)   8. 

^  Hort.  Rip.  (1824)  54. 
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botanists  of  the  day.  Instances  are  on  record  ^^  suggesting  that 
the  unknown  type  of  a  succulent  spurge  is  probably  the  parent 
stock  of  cultivated  plants  the  origins  of  which  are  unrecorded. 
It  is  well  known  that  early  botanists  seldom  took  care  to  prepare 
succulent  spurges  for  the  herbarium  and  mostly  relied  upon  live 
specimens  and  drawings  to  typify  the  binomials.  In  view  of 
this  fact  it  is  reasonable  to  accept  the  illustrations  of  Bonelli 
and  De  Candolle  as  representing  typical  E.  edulis  Lour.  This 
iconography  disagrees  with  the  description  of  E.  edulis  only  in 
one  detail;  Loureiro  describes  a  cyathium  that  has  green  nec- 
taria  (glands)  and  red  lobes,  whereas  Bonelli  and  Redoute  in 
their  illustrations  show  that  the  reverse  is  true.  The  discre- 
pancy does  not  exceed  the  limits  of  excusable  error,  due  either 
to  a  misprint  or  to  a  slip  of  memory.  In  my  mind  Loureiro's 
binomial  must  be  honored  despite  the  incorrectly  recorded 
sequence  of  the  colors  of  the  cyathium  in  the  original  publication 
of  E,  edulis. 

Though  unrecognized  as  such,  E,  edulis  is  being  extensively 
cultivated  throughout  the  world  and  is  known  to  most  amateurs 
of  succulent  plants.  For  at  least  forty  years  it  has  been  grown 
in  the  Orto  Botanico  at  Palermo  ^^  under  the  misapplied  bino- 
mial, E,  laurifolia  Lam.,  which  I  have  been  able  to  ascertain 
from  live  material  kindly  furnished  by  Prof.  D.  Lanza,  of  the 
staff  of  that  institution.  From  several  correspondents  it  was 
sent  to  me  from  America,  Europe,  and  Africa,  mostly  mislabelled 
E.  neriifolia.  I  have  never  received  it  from  India,  however. 
Recently  Prof.  F.  P.  Metcalf,  of  Lingnan  University,  found 
E.  edulis  thriving  in  the  neighborhood  of  Canton,  China.  The 
evidence  does  not  seem  to  be  far  from  conclusive  that  Loureiro 
described  a  well-known  plant  and  possibly  introduced  it  into 
cultivation  in  Europe;  that  this  plant  is  cultivated  throughout 
the  world  to  this  very  time;  that  it  occurs  in  southern  China; 
that,  if  found  in  India,  it  is  probably  not  common  there.  It 
may  be  suspected  that  E.  edulis  still  thrives  "in  hortis  Cochin- 
chinae"  because  Gagnepain  ^^  describes  a  species  with  subsessile 
or  sessile  cyme  that  hardly  is  E.  neriifolia. 

Next  to  nothing  is  known  today  of  the  geographic  distribution 
of  E.  edulis.     It  probably  has  the  status  of  a  purely  southern 

^Croizat  in  Bull.  Jard.  Bot.  15   (1938)   115,  footnote  1. 
="Bull.  Ort.  Bot.  Paler,  app.  3  2   (1898)  xviii. 
^Lecomte,  Fl.  Gen.  Indo-Ch.  5   (1915)  240. 
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Chinese  and  Indochinese  endemic  which  has  achieved  nearly 
pantropic  distribution  as  an  ornamental  plant.  It  might  on  the 
other  hand  be  found  also  native  to  Siam,  Burma,  and  the  Phil- 
ippines. Good  material  is  needed  to  define  the  issue  and  the 
v^eight  of  general  evidence  suggests  that  either  distributional 
hypothesis  is  possible. 

Broadly  speaking,  E,  edulis  is  a  mutation  of  E.  neriifolia. 
Mutational  aggregates  are  common  in  Euphorbia  and  often  an 
amazing  number  of  ''petites  especes,''  to  use  the  apt  French 
definition,  group  themselves  around  a  main  form  which  taxono- 
mists  must  recognize  as  the  oldest  one  validly  published.  The 
study  of  such  groups  can  seldom  be  adequately  conducted  with- 
out an  investigation  of  all  the  forms  included  under  them. 
Even  in  such  a  cursory  review  as  the  present  it  is  necessary  to 
compare  E,  edulis  with  E,  neriifolia  in  order  to  define  the  limits 
of  the  one  as  against  those  of  the  other  species. 

It  is  unfortunate  that  the  greatest  difference  of  opinion  pre- 
vails among  taxonomists  as  to  just  what  Linnseus  had  in  mind 
when  he  published  E.  neriifolia,  Hamilton  ^^  rejected  the  Lin- 
n^an  binomial  altogether,  believing  it  to  be  meaningless.  Rox- 
burgh 2^  and  Cooke  -^  limited  it  to  the  terete-stemmed  form  un- 
derstood by  them  as  E.  Nivulia,  and  proposed  to  name  E,  ligu- 
laria,  the  spurge  which  the  majority  of  taxonomists  treat  as  E, 
neriifolia,  Talbot's  ^^  account  is  most  confused,  and  it  is  pos- 
sible that  his  E,  ligularia^^  is  in  reality  an  unnamed  and  un- 
described  species.  Hooker  f.^^  reduced  the  earlier  homonym  E, 
varians  as  a  synonym  of  E,  Nivulia  and  unaccountably  followed 
Hamilton  in  accepting  Rheede's  Ela  Colli  to  represent  the  same 
form  illustrated  by  Wight  ^^  as  E,  Nivulia, 

There  can  be  no  doubt  that  the  references  and  illustrations 
used  by  Linnaeus  ^*  under  E,  neriifolia  define  a  group  of  species 
that  belong  to  two  different  genera  and  are  dissimilar  except 
for  accidental  likeness  of  habit.     Seba's  ^^  Euphorbium  is  Elaeo- 

'^  Trans.  Lin.  Soc.  15   (1825)  286. 

=«Hort.  Beng.   (1814)  36;  Fl.  Ind.  2   (1832)  46. 

«F1.  Bombay  Pres.  2   (1908)   563. 

'^Fl.  Bombay  Pres.  Sind.  2   (1911)   432. 

"^  Op.  cit.,  iig,  4.85. 

"Fl.  Brit.  Ind.  5   (1887)  255. 

^'Icon.  PL  Ind.  Or.   (1852)  pi  1862, 

**Sp.  PI.  1    (1753)   451. 

••Rer.  nat.  Thes.  1    (1743)  18,  pi  9,  figs,  1,  2, 
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phorbia  drupifera,  from  the  west  coast  of  Africa.  Commelin's  ^^*^ 
two  spurges  are  specifically  unrelated.  One  is  believed  by  most 
authors  to  represent  E.  varians  {E,  Nivulia),  although  in  the 
poor  specimen  that  was  illustrated  characters  pointing  to  Elaeo- 
phorbia  drupifera  are  not  lacking.  The  very  large  leaves,  the 
manifestly  tapering  growth  of  the  stem,  the  large  rounded  spine 
shields,  and  the  erect  habit  of  the  nectaria  of  the  female  flower, 
seem  to  me  to  indicate  Elaeophorbia  drupifera,  despite  Com- 
melin's  statement  that  the  specimen  illustrated  had  been  sent 
by  van  der  Pyl,  governor  of  Colombo,  Ceylon.  The  other  Com- 
melinian  ^"^  spurge  is  sterile  but  is  probably  not  distinct  from 
Rheede's  Ela  Colli.  Bradley's  ^^  illustration  is  manifestly  a  copy 
of  Commelin's  figure  in  the  Praeludia,  but  Bradley's  specimen 
was  of  South  African  origin  and  it  does  not  seem  probable  that 
Commelin  and  Bradley  had  in  mind  the  same  species.  Pluke- 
net's  ^^  crude  figure  does  not  lend  itself  to  critical  discussion,  al- 
though it  may  be  accepted  to  represent  E.  varians  (E.  Nivulia) . 
D'Isnard's  ^^  ''Euphorbium  No.  8"  appears  to  be  the  same  plant 
as  that  illustrated  by  Commelin  in  the  Praeludia.  The  elder 
Burman  ^^  grossly  misinterpreted  the  "Euphorbium  No.  9"  of 
D'Isnard  which  is  almost  certainly  E,  clava  ^^  from  the  Cape  of 
Good  Hope.  Burman's  animadversion,  however,  should  be  no- 
ticed, because  it  suggests  that  E,  caducifolia  might  have  been 
in  cultivation  and  that  it  was  confused  with  the  other  species  of 

'«P1.  rar.  Hort.  Amstel.  1    (1697)   25,  fig,  3. 

«^Prael.  Bot.   (1703)   22,  56,  fig.  6. 

^Hist.  PL  Succ.  3    (1725)   10,  fig,  28, 

^Phytogr.    (1720)   pi.  280,  fig.  h. 

*°Mein.  Acad.  Roy.  Sc.  [1720   (1722)]  386. 

*^Loc.  cit. 

*^Dlsnard  refers  to  Plukenet's  Tithymalus  [Phytogr.  (1720)  pi.  230, 
fig.  5]  which  appears  to  be  the  same  plant  shown  by  Petiver  [Gazophyl. 
(1721)  pi.  86,  fig.  5].  The  illustrations  of  Plukenet  and  Petiver  were 
copied  from  a  collection  of  drawings  belonging  to  Bishop  Compton,  of 
Fulham,  and  are  almost  certainly  meant  to  represent  E.  loricata.  Comp- 
ton's  drawings  in  all  probability  were  the  work  of  Hendrik  Claudius,  a 
German  who  accompanied  Simon  van  der  Stel  in  his  expedition  to  Nama- 
qualand  [Waterhouse,  Sim.  Stel  Journ.  (1932)  xx].  The  Tithymalus  of 
Plukenet  and  Petiver  was  found,  and  sketched,  in  the  vicinity  of  Oli- 
phant's  River  (Waterhouse,  op.  cit.,  168,  No.  861),  which  indicates  that 
N.  E.  Brown  errs  in  excluding  [in  Dyer's  Fl.  Cap.  (2)  5  (1915)  342]  the 
polynomials  of  Plukenet  and  Petiver  from  the  synonymy  of  E.  loricata. 
It  is  plain  that  D'Isnard  confused  E.  clava,  cultivated  about  1700,  with 
E.  loricata  which  was  not  in  cultivation  in  Europe  before  1780. 
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the  group.  Rumphius's  ^^  Ligularia  has  the  habit,  broad  wing 
crenation,  and  the  comparatively  short,  oblong-cuneate  leaves  of 
E.  edulis,  and  I  am  inclined  to  accept  it  as  a  satisfactory  habit 
illustration  of  that  species. 

A  specimen  of  E,  neriifolia,  which  is  technically  the  holotype 
of  the  species,  is  extant  in  the  Linnsean  herbarium.  Though  the 
photograph  of  the  holotype  in  question  indicates  a  sterile  frag- 
ment, it  is  believed  that  this  fragment  cannot  represent  E.  va- 
rians  {E.  Nivtdia),  So  far  as  one  can  judge  without  actually 
seeing  the  specimen,  the  holotype  of  E.  neriifolia  agrees  with  the 
Ela  Colli  of  Rheede  and  with  the  Tithymalus  of  Commelin,  in  the 
Praeludia.  Accordingly  I  accept  Rheede's  illustration  as  typi- 
fying E.  neriifolia. 

For  the  purpose  of  comparing  E,  edulis  and  E,  neriifolia  as 
far  as  possible  under  natural  conditions,  a  rooted  stem  of  £/. 
edulis,  received  from  the  Orto  Botanico  of  Palermo,  and  one  of 
E,  neriifolia,  sent  by  Mr.  F.  C.  Osmaston  and  collected  at  Hinoo, 
Ranchi,  Bihar,  and  Orissa,  India,  were  grown  and  brought 
contemporaneously  into  flower.  Further  comparison  was  made 
of  this  material  with  the  available  iconography,  with  live  and 
preserved  specimens  of  E.  varians  (E.  Nivulia)  and  E.  caduei- 
folia,  and  with  dried  samples  of  E,  neriifolia  and  E.  edulis  in  the 
herbarium  of  the  Arnold  Arboretum. 

Euphorbia  edulis  and  E.  neriifolia  differ  as  follows : 

{a)  Leaf  essentially  spatulate  in  E,  neriifolia,  tapering  to  a 
long  (about  2  cm)  petiole;  oblong-cuneate  in  E.  edulis,  ending 
into  a  short  (about  1  cm)  petiole. 

(6)  Podarium  (tooth  to  the  wing  or  angle)  figuring  in  longi- 
tudinal section  a  right-angled  triangule  in  E.  neriifolia,  with  the 
spine  shield  located  almost  at  a  right  angle  from,  and  close  to 
the  floral  eye;  podarium  figuring  an  equilateral  triangle  in  E, 
edulis,  with  the  spine  shield  set  at  the  vertex.  In  other  words : 
The  stem  of  E.  neriifolia  tends  to  be  obscurely  pentagonal  or 
nearly  terete,  but  the  podaria  are  sharply  upraised  and,  when 
crowded,  form  comparatively  conspicuous  angles,  or  wings. 
The  stem  of  E,  edulis  is  more  nearly  pentagonal,  occasionally 
triangular ;  its  podaria  slope  gently,  forming  broad,  even  crena- 
tions ;  the  angles  are  obscure. 

It  is  believed  that  although  individual  variations  may  occur, 
the  shape  of  the  podaria  is  reasonably  constant  on  young  stems 
of  both  species. 

"Herb.  Amb.  4   (1743)  88,  pi  UO. 
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(c)  First  peduncle  of  the  cyme  (that  is,  the  peduncle  below 
the  first  dichotomy)  terete,  and  evolute,  up  to  10  mm  long  in  E. 
n^riifolia;  clavate,  stout,  not  over  3  to  4  mm  long  in  E,  edulis. 

On  account  of  the  length  of  the  first  peduncle  the  cyme  of 
E.  neriifolia  is  manifestly  pedunculate;  that  of  E.  edulis  mani- 
festly subsessile. 

The  length  of  the  first  peduncle  of  the  cyme  is  a  diagnostic 
character  of  the  first  importance.  Although  in  the  succulent 
Euphorbia  the  peduncles  often  elongate  during  anthesis  and 
fructification  in  these  two  species,  the  first  peduncle  of  the  cyme  * 
almost  immediately  attains  its  normal  length,  practically  stop- 
ping growth  before  the  female  stage  of  anthesis  begins.  It  is 
suggested  that  Indomalayan,  Indochinese,  and  Chinese  speci- 
mens of  species  of  this  group  having  subsessile  or  sessile  cymes 
may  be  suspected  of  belonging,  ipso  facto,  to  E.  edulis. 

(d)  Nectarium  (gland)  always  yellow-green  in  E.  neriifolia; 
always  pink  to  pale  brown  in  E.  edulis.  The  inner  and  outer 
margins  of  the  nectarium  are  manifestly  lipped  in  E.  edulis, 
and  scarcely  or  not  lipped  in  E,  neriifolia. 

The  reddish  color  of  the  nectarium  sometimes  persists  on 
dried  cyathia  of  E.  edulis.  The  thin,  upraised  lips  at  the  margins 
of  the  nectarium  of  the  same  species  are  usually  present  in 
water-soaked  specimens. 

(e)  Stigma  scarcely  1  to  1.5  mm  long  in  E.  neriifolia;  2  to  3 
mm  long  in  E.  edulis. 

These  differences  and  the  different  geographic  range  are  in  my 
opinion  adequate  to  establish  E.  edulis  and  E.  neriifolia  as  dis- 
tinct species. 

Euphorbia  edulis  is  not  likely  to  be  confused  with  either  E. 
cadudfolia  or  E.  varians  (E.  Nivulia) .  The  former  is  a  strongly 
characterized  species  ^^  with  nearly  terete  stems  and  very 
abruptly  upraised  knoblike  podaria.  Its  spine  shield  is  usually 
large  and  armed  with  well-developed  pungent  thorns.  Its  cya- 
thium  is  barely  half  as  broad  as  those  of  E.  neriifolia  and  E. 
edulis  (that  is,  not  over  3  to  5  mm  broad  at  the  mouth).  Its 
leaf  is  much  reduced,  in  young  specimens  somewhat  narrowly 
ligulate.  Euphorbia  varians  {E.  Nivulia)  has  terete  stems, 
pedunculate  cymes,  and  podaria  scarcely,  if  at  all,  upraised. 

''  Fischer  in  Kew  Bull.  (1925)   341. 
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Genus  EUPHORBIA  Linnaeus 
Subgenus  TITHYMALUS  Persoon 

Tithymalns  Persoon,  Syn.  PL  2  (1806)  10;  nee  alior.;  §  GrandifoHae 
Berg.,  Sukk.  Euph.   (1907)  34,  excl.   (E.  drupifera). 

Subsection  Eunefolieae  novum  ^^ 

EUPHORBIA  EDULIS  Lour. 

Euphorbia  edulis  Lour.,  F1.  Cochin.  1  (1790)  298;  ed.  (1)  2  (1793) 
365  non  Sesse  and  Mocino,  PL  Nov.  Hisp.  81  (1887)  ;  Raeusch., 
Norn.  Bot.  (1797)  139;  Boiss.  in  DC.  Prodr.  (2)  15  (1862)  80; 
Gagnepain  in  I^comte,  FL  Gen.  Indo-Ch.  5  (1915)  254;  Croizat  et 
Metcalf   (discr.  emend). 

Euphorbia  neriifolia  auct.  non  I.  sensu  de  Cand.,  Hist.  PL  Gr.  (1799) 
pL  46;  Lam.,  Enc.  Meth.  2  (1786)  415;  Persoon,  Syn.  PL  2  (1806) 
11;  Haw.,  Syn.  PL  Succ.  (1812)  130;  Colla,  Hort.  RipuL  (1824) 
54;  ?  Gagnepain  in  Lecomte,  FL  Gen.  Indo-Ch.  5   (1915)  239. 

Euphorbia  laurifolia  Hort.  Bot.  Panorm.  non  Lam.;  BulL  Ort.  Bot. 
Palerm.  app.  3  2   (1898)   xviii. 

Tithymalns  aizoides,  arborescens,  spinosus,  caudice  angulari,  nerii 
foliis  BONELLI,  Hort.  Rom.  15  (1772)  fig.  28,  non  CommeL  PraeL 
Bot.   (1703)   pi.  22. 

?  Ligularia,  Rumph.  Herb.  Amb.  4  (1743)  pi.  UO  (quoad  habitum). 

Frutex  succulentus,  3-  ad  4-gonus,  laxe  ramosus,  ad  4  ad  5  m 
altus.  Foliis  carnosulis,  enerviis,  integerrimis,  ad  14  cm  longis, 
5  cm  latis,  oblongo-cuneatis,  in  petiolum  crassum  circa  1  cm 
longum  abeuntibus.  Cymis  subsessilibus,  pedunculo  primario 
clavato  vix  2  ad  3  mm  longo,  pedunculis  secundariis  ad  10  mm 
longis.  Cyathio  8  ad  10  mm  lato;  nectariis  nequaquam  viri- 
dibus,  vulgo  brunneis  1,  roseis,  in  sicco  interdum  coccineis,  con- 
tiguis,  5x2  mm  magnis,  bene  ad  margines  labiatis;  lobis  viri- 
dibus,  late  spatulatis,  fimbriato-laciniatis,  2x3  mm  magnis; 
bracteis  ad  cyathium  2,  arete  amplectentibus,  ovato-truncatis 
1.  Quadrangulis,  mucronatis,  dorso  carinatis,  apice  eroso- 
denticulatis.  Floribus  S  ca.  40  in  5  fasciculis  bene  congregatis, 
apice  purpureis;  staminodiis  plurimis,  profunde  laceratis. 
Flore  2  incluso,  ecalyculato,  trigone,  2x2  magno,  stipite  tere- 
tiusculo  sub  apicem  eroso  fulto.  Stylo  2  mm  longo;  stigmati- 
bus  capitatis,  integris,  2  ad  3  mm  longis,  patentibus.  Capsula 
ignota. 

*^A  §  Tekeaness  (sphalm.  Tekeanae)  Croiz.  [Bull.  Jard.  Bot.  15  (1938) 
119]  cymis  minoribus,  habitu,  statura  bene  discedit;  a  subsect.  Sudanicesc 
subsect.  nov.  (Typus:  E.  sudanica  Chev.)  foliis  semper  integerrimis,  aculeis 
binis,  habitatu  diversa. 
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Neoicotypus  ^^  Metcalf  18578,  April  16,  1938,  Campus  Ling- 
nan  University  Canton  ''Euphorbia  Fl.  yellow  and  red:  woody, 
4  m  high"  (icon.  phot,  specimina  sicca,  cymae  in  fluido  in  herb. 
Arn.  Arb.). 

Cymis  subsessilibus,  nectariis  nequaquam  viridibus,  stigma- 
tibus  longiusculis,  foliis  oblongo-cuneatis  breviter  petiolatis, 
podariis  saltern  sub  ramulorum  apicem  exacte  triangularibus  ab 
E.  neriifolia  optime  differt. 

*'Sensu  Furtado  in  Gard.  Bull.  Straits  Settl.  9   (1937)  288. 


CHIRONOMID^  FROM  JAPAN  (DIPTERA),  XI 

NEW  OR  LITTLE-KNOWN  MIDGES,  WITH  SPECIAL  REFERENCE  TO 
THE  METAMORPHOSES  OF  TORRENTIAL  SPECIES  ^ 

By  Masaaki  Tokunaga 
Of  the  Entomological  Laboratory,  Kyoto  Imperial  University,  Japan 

FIVE   PLATES 

In  this  paper  I  am  discussing  twenty-five  chironomid  midges, 
including  three  tanypodines,  one  diamesine,  seventeen  ortho- 
cladines,  and  four  chironomines,  collected  from  Honshu  and  For- 
mosa. 

Of  these  midges,  the  following  five  species  were  found  on  high 
altitudes  in  Formosa:  Spaniotoma  nudipennis,  S.  niitakana,  S. 
truncatocaudata,  and  S,  takahasMi,  on  Mount  Niitaka,  at  an 
altitude  of  3,600  to  3,900  meters;  and  Tanytarsus  taiwanus,  on 
Mount  Gokan  at  an  altitude  of  3,000  meters. 

In  my  previous  paper  I  reported  three  chironomids  collected 
from  hot  springs,  and  at  this  time  I  intend  to  add  two  other 
species  to  the  series  of  thermophilous  midges.  The  chironomids 
collected  are  as  follows:  Pentaneura  okadai,  from  Yunomine- 
Onsen,  temperature  29.2°  C. ;  Chironomiis  lugubris,  from  Unzen- 
Onsen,  temperature  71°  to  38°  C;  C.  crassi forceps,  from 
Sozan-Onsen,  temperature  38°  C. ;  Tanytarsus  uraiensis,  from 
Urai-Onsen,  temperature  unrecorded ;  and  T.  okadai,  from 
Tsubame-Onsen,  temperature  36°  C. 

The  metamorphoses  of  the  following  eleven  species  are  also 
dealt  with  in  this  paper:  Anatopynia  nebulosa,  Chironomus  eras- 
siforceps,  Heptagyia  brevitarsis,  Cardiocladius  capucinus,  Spa- 
niotoma kibunensis,  S.  kanii,  S.  tentoriola,  S.  saxosa,  S.  suspensa, 
S.  filamentosa,  and  S.  intermedia.  The  nine  last-named  species 
are  truely  torrential  in  habitat,  and  their  immature  forms  are 
distinguishable  by  the  following  key. 

Key  to  the  species  of  torrential  midges. 

LARYJE 

1.  Head  with  a  pair  of  blunt  tubercles;  posterior  pseudopods  with  numerous 
claws  which  are  arranged  into  several  complete  rings. 

Heptagyia  brevitarsis  (Tokunaga). 

^  Contribution  from  the  Entomological  Laboratory,  Kyoto  Imperial  Uni- 
versity, No.  74. 
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Head  without  tubercles;  posterior  pseudopods  each  with  sixteen  claws 
at  most  2. 

2.  Median  tooth  of  mentum  very  broad,  finely  serrulate;  posterior  pseudo- 

pods  each  with  only  ten  claws Cardiocladius  capucinus  Zetterstedt. 

Median  tooth  of  mentum  otherwise;  posterior  pseudopods  with  more 
claws  , 3. 

3.  Mandibles  each  with  two  simple  setae  at  base  of  cutting  edge;  posterior 

pseudopods  each  with  fifteen  claws Spaniotoma  tentoriola  sp.  nov. 

Mandibles  each  with  one  or  more  plumose  setae  at  base  of  cutting  edge; 
posterior  pseudopods  each  with  sixteen  claws 4. 

4.  Basal  tubercles  of  caudal  tufts  entirely  or  partially  thickened 5. 

Basal  tubercles  of  caudal  tufts  entirely  fleshy (5. 

5.  Median  tooth  not  subdivided;  basal  tubercles  of  caudal  tufts  partially 

thickened  on  caudal  side Spaniotoma  suspensa  sp.  nov. 

Median  tooth  subdivided;  basal  tubercles  of  caudal  tufts  entirely  thick- 
ened   Spaniotoma  kibunensis  sp.  nov. 

6.  Head  black 7. 

Head  brown  or  yellow  8. 

7.  Premandibles  spatulate  distally;  mesal  lobe  of  hypopharynx  with  simple 

processes;  ventral  anal  gills  tubular Spaniotoma  kanii  sp.  nov. 

Premandibles  each  with  a  small  pointed  projection  on  distal  edge;  mesal 
lobe  of  hypopharynx  with  serrulate  processes;  ventral  anal  gills  con- 
stricted    Spaniotoma  intermedia  sp.  nov. 

8.  Premandibles  slender;  mesal  lobe  of  hypopharynx  with  spatulate  pro- 

cesses; anal  gills  all  swollen  basally....  Spaniotoma  filamentosa  sp.  nov. 

Premandibles  spatulate  distally;  mesal  lobe  of  hypopharynx  with  trichoid 

processes;  anal  gills  with  dorsal  pair  short,  oval,  ventral  pair  tubular. 

Spaniotoma  saxosa  sp.  nov. 

PUPJE 

1.  Abdominal  terga  without  spinose  ridges  or  patches. 

Heptagyia  hrevitarsis   (Tokunaga). 
Abdominal  terga  with  spinose  ridges  or  patches 2. 

2.  First  abdominal  tergum  with  spinose  ridges. 

Cardiocladius  capucinus  Zetterstedt. 
First  abdominal  tergum  without  spinose  ridges  or  patches 3. 

3.  Ultimate  ninth  abdominal  tergum  with  caudal  bristles 4. 

Ultimate  ninth  abdominal  tergum  without  caudal  bristles 6. 

4.  Thoracic  respiratory  organs  absent.. Spaniotoma  kibunensis  sp.  nov. 

Thoracic  respiratory  organs  present 5. 

5.  Sixth  to  eighth  abdominal  terga  with  caudal  spinose  ridges. 

Spaniotoma  tentoriola  sp.  nov. 
Sixth  to  eighth  abdominal  terga  without  caudal  spinose  ridges. 

Spaniotoma  filamentosa  sp.  nov. 

6.  Thoracic  respiratory  organ  absent Spaniotoma  intermedia  sp.  nov. 

Thoracic  respiratory  organ  present 7. 

7.  Second  and  third  abdominal  terga  without  spinose  ridges  or  patches. 

Spaniotoma  kanii  sp.  nov. 
Second  and  third  abdominal  terga  with  spinose  ridges  or  patches 8. 


69,3  Tokunaga:  Chironomidx  from  Japan,  XI  299 

8.  Eighth  abdominal  tergum  with  a  spinose  patch. 

Spaniotoma  suspensa  sp.  nov. 
Eighth  abdominal  tergum  without  spinose  patches. 

Spaniotoma  saxosa  sp.  no  v. 

Biological  observations  of  these  torrential  midges  will  be  re- 
ported in  detail  in  the  future  by  Mr.  Tokichi  Kani,  of  Kyoto 
Imperial  University. 

The  taxonomic  system  adopted  in  this  paper  is  mainly  that  of 
Dr.  F.  W.  Edwards.  (2)  The  morphological  terminology  is  based 
on  my  previous  papers.  The  antennal  ratio  is  the  ratio  between 
the  length  of  the  ultimate  segment  and  the  combined  length  of 
the  remaining  segments,  except  the  scape,  and,  in  the  case  of 
the  males  of  the  Tanypodinse,  between  the  combined  length  of 
the  ultimate  two  segments  and  the  combined  length  of  the  re- 
maining segments,  except  the  scape.  The  leg  ratio  is  the  ratio 
of  the  length  of  the  first  tarsal  segment  of  the  leg  to  that  of 
the  tibia. 

Acknotvledgments. — I  am  greatly  indebted  to  Prof.  Chukichi 
Harukawa  and  Dr.  Hachiro  Yuasa,  with  whose  kind  help  this 
study  was  made  possible.  My  deepest  thanks  are  also  extended 
to  Prof.  Yaichiro  Okada  and  Mr.  Yuichi  Ito,  of  Tokyo  Higher 
Normal  School,  Dr.  Ryoichi  Takahashi,  of  the  Government  Re- 
search Institute  of  Formosa,  Mr.  Tokichi  Kani,  of  Kyoto  Im- 
perial University,  and  to  Mr.  Kaoru  Fujimatsu,  of  Tohoku  Im- 
perial University,  for  the  privilege  of  retaining  the  invaluable 
specimens  in  our  laboratory. 

TANYPODIN^ 

ANATOPYNIA  NEBULOSA  Meigen. 

Anatopynia  nebulosa  Meigen,  Philip.  Journ.  Sci.  62    (1937)   40,  41; 
Fauna  Nipponica  No.  16  (1937)   80-82. 

A  male  fly  was  reared  from  a  pupa  found  in  a  small  stream 
in  the  botanical  garden  of  Kyoto  Imperial  University. 

Male. — Body  about  7  millimeters  long,  black  in  ground  color. 
Head  entirely  black;  thorax  almost  entirely  black,  slightly 
pruinose  and  brown  at  shoulder  parts;  postscutellum  setigerous 
on  caudomeson;  abdomen  mainly  black,  white  and  hyaline  at 
caudolateral  corners  of  second  to  seventh  terga.  Antennse  15- 
segmented ;  antennal  ratio  about  2.5.  Wing  comparatively  nar- 
row, with  anal  lobe  round;  wing  markings  somewhat  more 
obscure  than  in  female.     Haltere  white.     Legs  mainly  black ;  tro- 
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chanters  and  femora  brownish;  tibiae  somewhat  brown,  broadly 
at  middle;  tarsal  beards  absent;  leg  ratio  about  0.73  in  foreleg, 
0.59  in  middle  leg,  and  0.61  in  hind  leg.  Hypopygium  (Plate 
2,  fig.  25)  black,  with  styles  short,  stout,  setigerous  on  in^er  side. 

Pupa. — Length  about  10  millimeters;  exuviae  brown,  semihya- 
line.  Head  and  thorax  without  distinct  tubercles  and  bristles. 
Thoracic  respiratory  organ  (Plate  3,  fig.  67)  flattened,  finely 
imbricate.  Foreleg  sheath  with  a  mesal  distinct  projection  at 
tibial  end.  Abdominal  segments  with  characteristic  markings 
of  spinulous  areas  and  chsetotaxy;  markings  of  dark  spinulous 
areas  as  follows:  On  dorsal  side,  first  tergum  without  special 
dark  area;  second  to  seventh  terga  similar,  each  provided  with 
a  pair  of  small  lateral  areas  on  cephalic  part  and  a  large  mesal 
area  (Plate  3,  fig.  73) ;  eighth  tergum  without  lateral  areas, 
with  a  large  subtriangular  mesal  area ;  remaining  terga  without 
distinct  areas.  On  ventral  side,  first  sternum  without,  special 
spinulous  areas;  second  and  third  sterna  with  a  pair  of  large 
lateral  subtriangular  areas ;  fourth  to  seventh  sterna  each  with 
a  large  area  formed  by  fusion  of  paired  areas;  other  sterna 
without  distinct  areas.  Abdominal  chsetotaxy  as  follows:  Each 
tergum  typically  with  five  pairs  of  setigerous  tubercles  on  caudal 
half  and  a  pair  of  small  setae  on  lateral  sides ;  first  tergum  with 
four  pairs  of  ordinary  setae  on  mesal  part  and  two  similar  setae 
on  either  lateral  side ;  seventh  tergum  with  six  swimming  hairs 
on  either  lateral  side  in  addition  to  five  pairs  of  setigerous 
tubercles;  eighth  tergum  with  five  swimming  hairs  on  either 
lateral  side  and  only  one  pair  of  small  mesal  ordinary  setae  on 
caudal  part;  on  ventral  side,  each  sternum  typically  with  only 
two  pairs  of  slender  setae  on  caudal  part  and  one  small  seta  on 
either  lateral  side;  first  sternum  without  distinct  setae;  second 
sternum  with  only  one  pair  of  mesal  setae;  eighth  sternum  with- 
out ventral  setae.  Each  sv/imming  paddle  of  ultimate  segment 
large,  elongate,  sharply  pointed,  fringed  with  delicate  hairs  on 
lateral  side,  finely  serrulated  apically,  with  two  large  isolated 
setae  on  basal  part  of  lateral  margin  (Plate  3,  fig.  87)  ;  sheaths 
of  hypopygium  comparatively  small,  not  extending  caudad 
beyond  caudal  incision  between  swimming  paddles. 

Specimens. — Alcoholic  male  and  its  pupal  exuvia;  Kitashira- 
kawa,  Kyoto,  December  6,  1936;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University;  collected  and  reared  by 
M.  Tokunaga. 
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PENTANEURA  ESAKII  sp.  nov. 

This  species  was  collected  at  light  in  summer  at  Kiso,  Honshu. 

Male. — Body  about  2.2  millimeters  long,  yellowish  white  in 
ground  color,  with  four  brown  scutal  vittae;  abdominal  terga  of 
third,  fourth,  sixth,  seventh,  and  eighth  segments  mainly  dark 
brown.  Head  with  occipital  side  pale  brown,  a  brown  V-shaped 
marking  on  vertex,  other  parts  white.  Antenna  15-segmented ; 
scape  bicolored,  being  white  on  proximal  half  and  pale  brown 
on  distal  half;  flagellum  and  plumose  hairs  brown;  antennal 
ratio  0.63  (10.5  +  4:23).  Thorax  with  four  brown  distinct 
scutal  vittse;  caudoscutal  area  with  two  small  brown  obscure 
stripes;  scutellum  yellowish  white;  postscutellum  brown;  pleural 
side  with  two  brown  spots,  one  on  anterior  and  one  on  posterior 
notepisternum.  Legs  entirely  yellowish  white.  Wing  (Plate  1, 
fig.  1)  slightly  dark  uniformly,  without  special  markings;  all 
veins  brown ;  R2  distinct ;  R3  obscure.  Abdomen  bicolored ;  first, 
second,  and  fifth  terga  entirely  white;  third  and  fourth  terga 
largely  dark  brown,  each  with  a  pale  narrow  band  on  caudal 
margin ;  sixth,  seventh,  and  eighth  terga  uniformly  dark  brown ; 
ninth  tergum  pale  brown.  Hypopygium  (Plate  2,  fig.  27)  white; 
coxite  slender,  with  a  basal  pubescent  lobe;  style  slender,  finely 
pubescent  basally,  with  about  three  delicate  setse,  apical  spine 
yellow. 

Female, — Body  about  1.4  millimeters  long;  color  somewhat 
paler  than  in  male.  Antenna  12-segmented ;  ultimate  segment 
elongate,  with  a  small  apical  projection  and  a  terminal  seta; 
proportional  length  of  four  distal  segments  as  follows :  13 :  12.7 : 
12.7:  33.5;  scape  entirely  white;  antennal  ratio  about  0.23;  pro- 
portional length  of  five  segments  of  maxillary  palpus  2:3:7: 
8 :  15.  Pleural  side  of  thorax  with  only  one  distinct  brown  spot, 
posterior  pleural  spot  obscure.  Wing  (Plate  1,  fig.  2)  com- 
paratively broad.  Legs  with  strong  tibial  spurs ;  spurs  of  mid- 
dle tibia  distinctly  unequal,  larger  spur  fully  thrice  as  long  as 
shorter  spur;  empodium  and  pulvilli  vestigial;  leg  ratio  about 
0.89  in  foreleg,  0.94  in  middle  leg,  and  0.76  in  hind  leg.  Ab- 
domen with  third  and  fourth  terga  obscurely  brown;  cerci  very 
small,  vestigial;  spermathecse  three,  hyaline,  equal,  short-oval, 
each  with  a  short  neck  region. 

Habitat. — Honshu,  Japan. 

Holotype. — Male;  Miure,  Otaki-Mura,  Nagano  Prefecture; 
August  19,  1937. 
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Allotopotype, — Female;  August  19,  1937. 

Paratopotypes. — Females;  August  19,  1937. 

Type  specimens. — Alcoholic;  deposited  in  the  entomological 
laboratory  of  Kyushu  Imperial  University ;  collected  by  Prof.  T. 
Esaki  and  Mr.  K.  Yasumatsu. 

This  species  is  closely  allied  to  P.  divisa  Walker,  but  very 
easily  distinguished  by  the  small  value  of  the  male  antennal 
ration  and  by  the  presence  of  middle  distinct  scutal  vittse  in 
both  sexes. 

PENTANEURA  ESAKIANA  sp.  nov. 

This  midge  was  collected  at  light  at  Kiso,  Honshu. 

Male. — Body  about  4.5  millimeters  long,  snowy  white;  wing 
without  markings.  Head  with  black  eyes.  Antenna  15-seg- 
mented,  with  flagellum  pale  brown;  plumose  hairs  white;  ulti- 
mate segment  with  a  short  apical  seta;  antennal  ratio  about 
1.62  (29+8 :  29) .  Legs  without  beards ;  pulvilli  absent ;  relative 
lengths  of  legs  67 :  85 :  69 :  35 :  23 :  17 :  9  in  foreleg,  73 :  72 :  40 : 
18 :  14 :  13 :  7  in  middle  leg,  and  65 :  96 :  66 :  37 :  27 :  18 :  7  in  hind 
leg.  Wing  closely  similar  to  that  of  P.  melanops,  with  thick 
hairs  spread  over  entire  surface ;  veins  yellow ;  costa  very  slightly 
produced  beyond  end  of  R4+5 ;  fork  of  R2+3  complete ;  R3  ending 
beyond  middle  between  ends  of  Ri  and  R4+5.  Abdomen  almost 
entirely  white;  eighth  tergum  somewhat  brown  on  anterior  half; 
hypopygium  with  three  pubescent  projections  (Plate  2,  fig.  26) 
between  bases  of  coxites ;  styles  angulated,  entirely  pubescent. 

Habitat. — Honshu,  Japan. 

Holotype. — Alcoholic  male;  Miure,  Otaki-Mura,  Nagano  Pre- 
fecture; August  19,  1937;  deposited  in  the  entomological  labor- 
atory, Kyoto  Imperial  University;  collected  by  Prof.  T.  Esaki 
and  Mr.  K.  Yasumatsu. 

This  midge  is  very  closely  allied  to  P.  melanops  Meigen,  but 
distinctly  different  in  the  absence  of  the  thoracic  scutal  vittse 
and  in  the  presence  of  the  three  basal  projections  between  the 
coxites. 

DIAMESIN^ 

HEPTAGYIA  BREVITARSIS   (Tokunaga). 

Prodiamesa  (Monodiamesa)  brevitarsis  Tokunaga,  Philip.  Journ.  Sci. 
59   (1936)   528-530;  Fauna  Nipponica  No.  16   (1937)   42,  43. 

On  examination  of  the  metamorphosis  of  this  species  I  am 
transferring  it  from  Prodiamesa  to  the  genus  Heptagyia.  Many 
larvse  and  pupae  of  this  species  were  found  clinging  to  rocks  at 
the  splash  line  in  a  rapid  stream  at  Kibune,  Kyoto.    I  have  ob- 
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tained  several  imagines  from  these  pupae  and  I  am  confident 
that  they  are  quite  identical  with  Prodiamesa  brevitarsis  the 
male  of  which  has  been  reported  in  my  previous  paper.  dS) 

Female. — Body  about  2  millimeters  long,  black  in  ground 
color;  thorax  very  shiny,  with  small  setae.  Head  with  eyes 
reniform,  widely  separated  from  each  other,  separation  as  wide 
as  their  vertical  lengths;  frontal  tubercles  present,  but  far 
smaller  than  in  male;  antenna  7-segmented  (18:  23: 15:  20: 18: 
18:  34) ;  third  segment  spherical,  other  distal  segments  all  oval; 
ultimate  segment  with  several  short  apical  setae;  maxillary  pal- 
pus with  four  distinct  segments  (3:3:6:11).  Thorax  with 
pronotum  very  widely  separated  at  middle,  with  several  setae  on 
either  lateral  side;  postscutellum  hemispherical.  Legs  dark 
brown,  proportional  lengths  of  segments  as  follows :  55 :  34 : 
22 :  12 :  7 :  4.5 :  8  in  foreleg,  40 :  51 :  22 :  11 :  6.3 :  3,5 :  8  in  middle 
leg,  and  55:58:30:17:10:5:9  in  hind  leg.  Haltere  yellow. 
Wing  (Plate  1,  fig.  3)  slightly  brown  by  transmitted  light,  dis- 
tinctly brown  in  cell  Sc  and  distal  part  of  cells  Ri  and  R3  and 
along  Mi+2 ;  veins  dark  brown ;  alula  with  a  few  marginal  setae ; 
vein  R2+3  atrophied  on  distal  half  or  more;  stem  of  M  very 
slender  but  distinct;  M3+4  anastomosed  with  Cui  at  its  inflected 
point :  Cui  slightly  undulate  at  distal  end.  Abdomen  black,  with 
short  setae;  cerci  (Plate  2,  fig.  46)  somewhat  pentagonal,  dark 
brown;  spermathecas  (Plate  3,  fig.  47)  three,  spherical,  mainly 
dark  brown,  pale  brown  only  at  basal  part,  without  thickened 
neck  region. 

Pupa. — Body  length  about  2.2  to  2.8  millimeters  in  male  and 
3.5  to  3.8  millimeters  in  female;  exuvia  dark  brown  on  head, 
thoracic  region,  and  abdominal  end,  and  almost  colorless  and 
hyaline  on  abdominal  region.  Head  with  a  pair  of  blunt  tuber- 
cles between  antennal  bases,  each  of  these  tubercles  with  small 
black  seta  on  frontal  side ;  sheath  of  antenna  mainly  dark  brown, 
with  apical  part  hyaline  and  colorless,  with  a  black  minute  ter- 
minal thorn.  Thorax  dark  brown,  entirely,  distinctly  sha- 
greened ;  pronotum  very  widely  separated  at  middle,  each  lateral 
half  produced  laterad,  forming  a  ridge,  with  about  three  setae; 
scutum  with  a  pair  of  lateral  ridgelike  thickenings  between  bases 
of  wings  and  respiratory  organs;  each  lateral  side  with  about 
five  setae  near  respiratory  organ,  an  isolated  seta  on  dorso- 
cephalic  margin,  three  setae  before  wing  base,  a  seta  dorsad  of 
wing  base,  a  seta  on  middorsal  part;  scutellum  with  a  pair  of 
simple  setae  at  lateral  sides;  respiratory  organ  (Plate  3,  fig.  69) 
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black,  triangular,  sharply  pointed,  covered  with  small  delicate 
hairs  and  with  a  gelatinous  layer.  Abdomen  hyaline,  clear,  al- 
most entirely  spinulous;  ventral  side  somewhat  darker  than 
dorsal  side,  especially  on  posterior  segments;  abdominal  setse 
almost  simple,  small,  slender  and  indistinct.  Chsetotaxy  of  ab- 
dominal segments  as  follows:  Tergum  typically  with  a  pair  of 
small  setse  on  cephalic  part,  three  pairs  on  caudal  margin,  and 
an  isolated  seta  on  either  lateral  side;  pleuron  with  two  setse 
on  cephalic  part  and  two  smaller  setse  on  caudal  part;  sternum 
with  three  pairs  of  very  small  setse  on  mesal  part;  ultimate  seg- 
ment (Plate  3,  fig.  88)  dark  brown,  with  a  pair  of  small  lateral 
ridges,  a  pair  of  minute  setse  on  dorsal  side;  each  lateral  ridge 
with  three  hooklike  strong  setse;  genital  sheaths  of  both  sexes 
prominent;  penultimate  segment  of  female  with  small  dark 
sheaths  of  valvulse. 

Larva, — Body  about  5  to  5.2  millimeters  long  in  full-grown 
stage;  head  with  blunt  tubercles;  thorax  and  abdomen  with 
characteristic  markings  of  cuticular  armature.  Head  black, 
with  a  pair  of  blunt  tubercles  on  vertex;  frontal  plate  without 
tubercular  projections.  Antenna  (Plate  4,  fig.  95)  situated  on 
prominent  basal  erection,  consisting  of  four  segments ;  proximal 
two  segments  black;  third  segment  longer  than  preceding,  with 
spiral  ental  thickening;  ultimate  segment  conical,  minute,  hya- 
line; first  segment  with  a  large  trichoid  sensilla  on  distal  end; 
second  with  three  black  minute  thickenings  on  distal  end.  Cly- 
peus  uniformly  thickened;  labrum  (Plate  4,  fig.  116)  membra- 
nous, with  several  pairs  of  simple  trichoid  and  peglike  append- 
ages on  mesal  area,  several  comblike  armatures  and  about 
fourteen  serrulate  hooklike  appendages  on  either  side;  epipha- 
rynx  with  a  pair  of  prominent  premandibles,  a  Y-shaped  thick- 
ening, and  hooklike  and  hairlike  appendages;  premandible  (Plate 
4,  fig.  106)  serrated  into  about  eight  small  teeth,  with  several 
accessory  setse  on  lateral  side;  Y-shaped  thickening  consisting 
of  a  pair  of  narrow  sclerites  which  are  not  fused  with  each 
other  on  the  part  of  stem;  membranous  area  between  arms  of 
Y-shaped  thickening  with  five  large  somewhat  spatulate  hooklike 
appendages  on  mesal  area,  two  finely  serrulate  booklets  and  two 
simple  booklets  along  mesal  side  of  each  arm  of  Y-shaped  thick- 
ening, and  four  hairlike  appendages  on  distal  area.  Mandible 
with  five  teeth,  a  hyaline  long  trichoid  projection  at  base  of  cut- 
ting teeth,  about  eleven  basal  setse  arranged  radially,  in  this 
closely  resembling  H.  lurida  Garrett,   reported  by  Dr.  L.   G. 
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Saunders.(9)  Maxilla  (Plate  4,  fig.  120)  consisting  of  two  lobes; 
lateral  lobe  with  a  large  disclike  palpus,  a  tuft  of  hyaline  setae, 
a  long  simple  and  a  small  branched  seta ;  mesal  lobe  with  several 
trichoid  sensillse,  highly  setigerous  on  distal  area.  Labium  with 
a  large  black  mentum  (Plate  5,  fig.  139)  which  carries  seven 
pairs  of  lateral  teeth  and  a  median  tooth,  and  a  pair  of  simple 
accessory  basal  setae.  Hypopharynx  (Plate  5,  fig.  140)  with 
apical  lobe  highly  spinose,  with  large  hooklike  ventral  spines, 
numerous  simple  apical  spines,  and  two  pairs  of  small  sensillse ; 
dorsal  wall  highly  spinose,  with  numerous  minute  simple  spi- 
nules.  Thoracic  and  abdominal  region  (Plate  4,  fig.  110)  dark 
brown,  with  characteristic  black  markings  on  convex  dorsal  side, 
yellowish  white  on  flattened  ventral  side.  Thoracic  pseudopod 
distinctly  bilobate,  with  numerous  golden-brown,  slender,  simple 
booklets.  Posterior  pseudopods  large,  short,  cylindrical,  project- 
ing ventrad,  each  forming  a  terminal  sucking  cup,  surrounded 
by  five  or  seven  almost  complete  circles  of  dark-brown  simple 
claws  (Plate  5,  fig.  150).  Anal  gills  small,  four,  three  project- 
ing caudad  and  one  cephalad  between  pseudopods  as  stated  by 
Dr.  L.  G-  Saunders.  (10)  Caudal  tufts  of  setse  short,  black,  each 
consisting  of  four  simple  and  two  branched  setae,  without  dis- 
tinct basal  tubercle.  Cuticular  armature  similar  to  that  of 
Saunders's  H.  sp.  A.  (10) 

Nest  case, — Larvae  free-living,  without  special  nest  cases. 
Pupae  enclosed  in  gelatinous  nest  cases.  Pupal  case  with  double 
wall;  external  wall  thick,  gelatinous,  convex  dorsad,  oval,  about 
6  to  8  millimeters  long  and  4  to  7  millimeters  wide;  internal  wall 
of  pupal  case  very  thin,  hyaline,  parchmentlike,  closely  and  com- 
pletely surrounding  pupal  body ;  larval  skin  retained  on  posterior 
segments  of  pupa,  being  enclosed  within  the  parchmentlike  sack 
together  with  pupa. 

Habitat — Hygropetric,  torrential  stream;  Honshu,  Japan. 

Allotopotype. — Female;  Kibune,  Kyoto;  February  21,  1937. 

Paratopotypes. — Males  and  females;  February  19  and  27, 1937, 

Type  specimens, — Alcoholic  and  dry  imagines,  alcoholic  pupae 
and  larvae;  Kibune,  Kyoto;  February  2,  1935,  and  February  19 
and  27,  1937;  deposited  in  the  entomological  laboratory,  Kyoto 
Imperial  University ;  collected  by  Mr.  T.  Kani  and  M.  Tokunaga. 

The  immature  stages  of  the  genus  have  been  reported  by  Dr. 
L.  G.  Saunders (^»  10)  in  detail.  The  present  species  is  closely 
allied  to  his  H.  rugosa  in  the  structures  of  the  larval  head,  but 
quite  different  in  the  structures  of  the  posterior  pseudopods  and 
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the  thoracic  and  abdominal  cuticular  markings  of  the  larva  and 
the  thoracic  respiratory  organs  of  the  pupa. 

ORTHOCLADIIN^ 

BRILLIA  MODESTA  Meigcn. 

This  midge  was  collected  at  Kibune,  Kyoto,  in  autumn. 

Male, — Body  about  3  to  3.2  millimeters  long;  thoracic  ground 
color  pale  brown.  Head  with  vertex  brown;  antenna  pale 
brown,  with  scape  brown;  antennal  ratio  about  1.08  to  1.12; 
maxillary  palpus  pale  brown,  5-segmented  (12:  20:  75:  68:  67). 
Mesothoracic  scutum  brown,  with  three  vitt^ ;  middle  vitta  dark 
brov/n,  reaching  caudal  margin  of  scutum;  lateral  vittse  black; 
scutellum  brown;  postscutellum  black;  pleural  and  sternal  scle- 
rites  brown.  Legs  almost  entirely  pale  brown ;  middle  and  hind 
COX89  brown;  proportional  lengths  of  segments  of  foreleg  49: 
60.5:  52:  25.5: 18.5: 13.5:  7.9,  those  of  hind  leg  56:  67.5:  36.5: 
24.5 :  19.5 :  12.8 :  7.5.  Wing  (Plate  1,  fig.  4)  with  costa  produced 
beyond  end  of  R4+5;  r-m  long,  slightly  curved;  Ri  about  two- 
thirds  of  R4+5 ;  f MCu  slightly  before  f R.  Haltere  white.  Abdo- 
men uniformly  brown;  posterior  four  or  five  terga  sometimes 
dark  brown;  hypopygium  (Plate  2,  fig.  28)  with  coxite  slender; 
style  basally  pubescent,  almost  straight,  with  a  very  long  basal 
projection  subequal  in  length  to  the  style  itself;  basal  lobe  of 
coxite  slightly  setigerous  on  ventral  side. 

Specimens, — Alcoholic  males;  Kibune,  Kyoto;  October  16, 
1934 ;  deposited  in  the  entomological  laboratory,  Kyoto  Imperial 
University;  collected  by  M.  Tokunaga. 

BRILLIA  JAPONICA  sp.  nov. 

This  midge  is  very  abundant  in  Kyoto,  especially  in  spring  and 
autumn. 

Male. — Body  about  3.2  to  4.3  millimeters  long;  coloration 
closely  similar  to  that  of  jB.  longifurca  Kieffer.  Head  with 
mouth  parts  and  antennse  brown.  Antenna  14-segmented ;  third 
and  fourth  segments  transverse,  fifth  somewhat  cylindrical, 
other  distal  segments  elongated,  cylindrical ;  antennal  ratio  vari- 
able, from  0.7  to  0.97  (mean  value,  0.836).  Thorax  yellowish 
pale  brown;  pronotum  dark  brown  at  middorsal  side;  scutum 
with  three  dark-brown  vittse;  caudoscutal  area  with  two  short 
brown  stripes;  scutellum  brown;  postscutellum  dark  brown; 
pleural  and  sternal  sclerites  dark  brown.  Legs  mainly  brown, 
COX8S  of  middle  and  hind  legs  dark  brown;  forelegs  and  hind 
legs  with  relative  lengths  of  segments  67 :  87 :  68 :  35 :  27 :  19 :  11 
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and  52:  67:  53:  26:  20: 15:  9,  respectively;  foreleg  ratio  0.71  to 
0.88  (mean  value  0.794).  Haltere  white.  Wing  with  thick 
macrotrichia  spread  on  entire  surface;  costa  produced  beyond 
end  of  R4+5;  r-m  slightly  curved;  fMCu  just  before  fR.  Abdo- 
men yellow  in  ground  color,  with  brown  bands;  first  tergum 
with  one  pair  of  brown  spots,  second  to  fifth  terga  each  with  a 
brown  narrow  band,  other  caudal  terga  mainly  brown,  very  nar- 
rowly yellow  along  caudal  margin.  Ultimate  tergum  (Plate  2, 
fig.  29)  with  reticular  impression  of  integument;  coxite  with  a 
long  lobe  which  is  pubescent  only  on  ventral  side ;  style  bifurcate, 
lateral  lobe  about  half  as  long  as  mesal  lobe. 

Female, — Body  2.5  to  4.1  millimeters  long;  color  as  in  male. 
Antenna  6-segmented  (3.5 :  7 :  4 :  4.7 :  4.9 :  5.1) .  Maxillary  pal- 
pus 5-segmented  (3 :  5 :  13 :  13 :  14) .  Foreleg  ratio  0.77  in  mean 
value.  Wing  (Plate  1,  fig.  5)  comparatively  broad;  vein  Cui 
almost  straight;  fMCu  under  middle  of  r-m.  Cercus  (Plate  2, 
fig.  48)  highly  setigerous,  with  a  long  ventral  lobe;  spermathecse 
(Plate  2,  fig.  49)  two,  pear-shaped,  yellow. 

Habitat, — Honshu,  Japan. 

Holotype, — Male;  Yamashina,  Kyoto;  November  18,  1935. 

Allotopotype, — Female;  November  18,  1935. 

Paratypes, — Males  and  females;  Kyoto:  Hachijo,  May  23, 
1930;  Kibune,  October  2  and  16,  1930  and  1934,  and  April  22, 
1932 ;  Kitashirakawa,  November  3,  13,  15,  and  22,  1935 ;  Yama- 
shina, November  18,  1935. 

Type  specimens, — Alcoholic;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University;  collected  by  M.  Toku- 
naga. 

The  present  species  is  very  closely  allied  to  B.  longifurca  Kief- 
f  er,  but  in  the  allied  species  the  antennal  ratio  is  very  large,  being 
2.5,  and  the  male  hypopygium  is  provided  with  longer  and  more 
distinctly  curved  styles. 

METRIOCNEMUS    (PARAMETRIOCNEMUS)    STYLATUS   Kieffer. 

The  males  were  swarming  on  still  water  in  spring. 

Male, — Body  about  3.4  millimeters  long,  wing  2.4;  ground 
color  yellow.  Head  mainly  yellowish  brown;  occipital  region 
dark  brown;  eyes  bare,  distinctly  extending  dorsad.  Antenna 
14-segmented,  with  flagellum  brown,  scape  dark  brown ;  ultimate 
segment  irregularly  swollen  on  apical  part,  with  four  long  pre- 
apical  sensory  setse  (Plate  1,  fig.  24) ;  antennal  ratio  about  1.07; 
mouth  parts  yellowish  brown;  palpus  5-segmented  (2:3:7:9: 
13).     Thorax   yellow   in   ground   color;    pronotum   brown   at 
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middle  on  either  side;  scutum  with  four  distinct  dark-brown 
vittse;  caudoscutal  area  brown;  scutellum  with  black  marginal 
ring;  postscutellum  black;  pleural  sclerites  brown;  sternal  side 
dark  brown.  Legs  brown,  with  forecoxse  yellow,  middle  and 
hind  coxae  brown ;  proportional  lengths  of  segments  of  fore  and 
hind  legs  51:59:43:24:16:11:6  and  52:62:38:19:15:7.5: 
6.5,  respectively;  foretibise  each  with  a  long  spur;  middle  tibiae 
each  with  two  small  spurs;  hind  tibiae  each  with  a  long  and  a 
minute  spur;  no  tarsal  spurs;  claws  each  with  two  minute 
apical  teeth;  empodium  slender,  shorter  than  claws;  pulvilli 
vestigial.  Wing  (Plate  1,  fig.  6)  with  thick  decumbent  macro- 
trichia;  squama  fringed,  with  about  eight  setae  on  basal  half; 
veins  yellow;  costa  produced  beyond  end  of  R4+5;  Ri  about  half 
as  long  as  R4+5;  R2+3  extending  closely  along  R4+5;  r-m  vertical; 
f  MCu  slightly  beyond  f R ;  Cui  slightly  undulate.  Haltere  white. 
Abdominal  terga  largely  brown,  very  obscurely  pale  brown  along 
caudal  margin  of  each  tergum.  Hypopygium  (Plate  2,  fig.  30) 
with  setigerous  anal  point  which  is  hyaline  only  on  bare  apical 
part;  coxite  with  blunt  mesal  lobe;  style  with  distinct  dorsal 
keel,  apical  spine  yellow. 

Specimens, — ^Alcoholic  males ;  Nagaoka,  Kyoto ;  April  5,  1936 ; 
deposited  in  the  entomological  laboratory,  Kyoto  Imperial  Uni- 
versity; collected  by  M.  Tokunaga. 

CARDIOCLADIUS  CAPUCINUS  Zetterstedt. 

This  species  is  often  found  in  a  rapid  clear  stream.  The  pupae 
are  found  in  white  oval  nest  cases  on  stones. 

Male. — Body  about  3.2  millimeters  long,  almost  entirely  black; 
frontal  aspect  of  head  dark  brown,  pleural  membranes  brown 
or  dark  brown,  haltere  white.  Antenna  15-segmented,  without 
apical  setae;  antennal  ratio  about  1.48.  Thorax  entirely  black. 
Legs  with  tarsal  spurs  on  three  proximal  segments  of  all  legs; 
claws  slightly  spatulate  and  finely  pectinate  at  tip;  no  pulvilli; 
relative  lengths  of  segments  of  fore,  middle,  and  hind  legs  54: 
69:54:30:17:5.5:9,  62:66:32:22:13:5:8,  and  70:83:45: 
26:17:5.5:10,  respectively;  fourth  tarsal  segments  (Plate  1, 
fig.  22)  of  all  legs  distinctly  flattened,  shorter  than  fifth.  Wing 
(Plate  1,  fig.  7)  broad,  with  anal  lobe  round,  without  black  spot 
on  r-m,  vein  Ri  about  half  length  of  R4+5,  R2+3  ending  before 
middle  between  ends  of  Ri  and  R4H.5,  fMCu  just  beyond  fR,  Cui 
almost  straight.  Abdomen  almost  entirely  black.  Hypopygium 
(Plate  2,  fig.  31)  with  ultimate  tergum  small,  bilobate  caudad, 
setigerous  only  on  caudal  margin,  without  anal  point;  coxite 
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elongated,  with  a  distinct  basal  lobe;  style  with  dorsal  ridge 
slightly  developed. 

Female. — Body  as  large  as  male,  somewhat  paler  than  in  male ; 
frontal  aspect  of  head  pale  brown ;  antenna  mainly  pale  brown, 
with  ultimate  segment  black;  pronotum  brown;  scutum  black, 
with  shoulder  parts  brown ;  scutellum  brown ;  postscutellum  and 
pleural  and  sternal  sclerites  black;  abdominal  terga  of  first  and 
second  segments  pale  brown,  other  terga  black.  Antenna  7- 
segmented  (18:  20: 15: 16: 18: 18:  58) ;  ultimate  segment  with 
only  one  apical  seta.  Legs  with  claws  simple;  proportional 
lengths  of  segments  54:69:54:30:17:5.5:9  in  foreleg,  62: 
66:  32:  22:  13:  5:8  in  middle  leg,  and  70:  83:  45:  26: 17:  5.5: 10 
in  hind  leg.  Wing  with  anal  lobe  almost  right-angled,  Ri 
shorter  than  half  of  R4+5.  Cercus  (Plate  2,  fig.  51)  black; 
spermathecse  (Plate  2,  fig.  52)  somewhat  pyriform,  black,  with 
hyaline  neck  part;  fingerlike  projection  (Plate  2,  fig.  50)  of 
ninth  segment  longer  than  cerci.  Other  structures  mainly  as  in 
male. 

Pupa, — Body  about  3.9  to  4.5  millimeters  long,  brown  on  head, 
thorax,  and  abdominal  end.  Head  with  papilliform  frontal 
tubercles,  with  five  very  small  papillae :  one  on  postclypeal  region, 
two  on  preclypeal  region,  and  two  on  scapes  of  antennse,  without 
distinct  setse.  Thorax  without  special  respiratory  organs,  dis- 
tinctly shagreened  on  caudoscutal  area  and  mesal  area  of  post- 
scutellum, without  distinct  tubercles.  Abdominal  dorsal  side 
brown,  extensively  and  finely  spinulous;  ventral  side  hyaline, 
smooth.  Abdominal  ch^totaxy  as  follows :  tergum  with  long  a, 
b,  and  e  and  small  c  and  d  setae,  sternum  with  small  i  and  I  and 
minute  /  and  k  setae,  and  either  lateral  side  with  long  dorsal  g 
setae,  and  minute  ventral  n  and  two  0  setae;  eighth  segment 
without  dorsal  a,  ventral  i,  j,  and  k,  and  all  lateral  setae ;  ultimate 
segment  with  only  three  strong  setae  on  caudal  part  of  either 
lateral  side.  Characteristic  arrangement  of  spinous  areas  as 
follows:  thickly  spinous  transverse  bands  composed  of  black 
very  long  spines  on  anterior  and  posterior  margins  of  first 
tergum  and  posterior  margins  of  following  seven  terga ;  strongly 
shagreened  transverse  patches  composed  of  black  small  spines 
on  middle  parts  of  second  to  seventh  terga  and  a  small  similar 
patch  caudad  of  caudal  spinose  band  of  seventh  tergum ;  spinose 
oval  patches  composed  of  very  small  spines  on  caudolateral  parts 
from  second  to  seventh  terga  (Plate  3,  figs.  75,  83,  and  90). 
Ultimate  segment  of  male  with  genital  sheaths  long,  upcurved; 
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ultimate  segment   of  female   with   short,   papilliform   genital 
sheaths  which  are  visible  in  dorsal  aspect. 

Larva. — Body  of  full-grown  form  about  6.5  millimeters  long, 
dark  green.  Head  with  frontal  plate,  margin  of  mouth  open- 
ing, and  occipital  margin  brown,  other  parts  yellow;  eye  spots 
each  consisting  of  two  masses  of  pigment,  of  which  the  anterior 
mass  is  found  in  a  round  yellow  area.  Antenna  (Plate  4,  fig. 
96)  5-segmented,  black.  Labrum  (Plate  4,  fig.  112)  with  short, 
simple,  trichoid  appendages.  Epipharynx  (Plate  4,  fig.  113) 
with  triple  distomesal  teeth,  two  pairs  of  large  and  two  pairs  of 
slender  lateral  teeth,  five  pairs  of  small  lateral  spines  between 
arms  of  U-shaped  thickening,  basal  plate  elongate ;  premandible 
(Plate  4,  fig.  105)  nonserrate,  spatulate  on  distal  part.  Man- 
dible with  five  small  cutting  teeth,  a  long  plumose  hair  which 
is  very  finely  serrulate.  Maxilla  (Plate  4,  fig.  124)  very  thickly 
fringed  with  various  spines;  palpus  subdivided  into  two  semi- 
circular discs.  Mentum  (Plate  5,  fig.  130)  with  a  very  broad 
median  tooth  which  is  very  finely  serrulate  on  distal  margin, 
five  pairs  of  lateral  teeth  small,  basal  setse  simple  and  single. 
Hypopharynx  (Plate  5,  fig.  141)  fringed  with  long  simple  and 
serrulate  spines,  median  lobe  with  four  pairs  of  large  and  several 
small  comblike  scales,  dorsal  side  with  various  small  scalelike 
projections.  Anterior  pseudopod  with  claws  arranged  into  about 
ten  transverse  lines ;  claws  of  basal  seven  lines  very  small,  simple 
or  pectinate,  those  of  distal  three  lines  very  strong  and  simple; 
ventral  side  of  pseudopod  spinulose  with  very  fine  double  and 
triple  spinules  arranged  into  about  five  transverse  lines  (Plate  5, 
fig.  154).  Posterior  pseudopod  with  ten  large,  strongly  curved 
claws.  Caudal  tuft  of  setse  consisting  of  three  long  and  two 
longer  black  set^e  grown  on  a  short  dark-brown  basal  tubercle. 
Anal  gills  similar  to  each  other,  elongated,  oval.  Abdominal 
ventral  and  lateral  sides  often  indigo  blue  due  to  subcutaneous 
pigment. 

Nest  case. — Larvss  free-living,  without  nest  cases.  Pupal 
cases  white,  oval,  about  8  to  10  millimeters  long  and  4  to  6  wide. 

Habitat — ^Rapid  stream. 

Specimens. — ^Alcoholic  imagines,  pupse,  and  larvae;  Kibune  and 
Nishigamo,  Kyoto;  January,  1936;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University ;  collected  by  Mr.  T.  Kani. 

The  imagines  of  the  Japanese  specimens  are  somewhat  dif- 
ferent from  those  of  the  European  in  the  possession  of  a  shiny 
scutum  and  pale-brown  abdominal  base  of  the  female.    Immature 
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stages  are  very  closely  similar  to  those  of  C.  fuscus  Kieffer 
reported  by  Dr.  L.  G.  Saunders(8)  and  Dr.  A.  Thienemann;(ll) 
the  pupal  form,  however,  is  distinctly  different  from  C  fuscus  in 
the  arrangement  of  shagreened  patches  v^hich  are  discontinuous 
in  the  allied  species,  being  separated  into  four  small  patches. 

CARDIOCLADIUS  FUSCUS  Kieffer. 

Two  females  were  collected  at  a  light  at  Kiso  in  summer. 

Female, — Body  about  2.8  millimeters  long,  black  in  ground 
color.  Head  brown  or  dark  brown,  with  mouth  parts  dark 
brown.  Antenna  with  scape  yellowish  brown,  flagellum  dark 
brown,  7-segmented  (13: 18: 13.5: 13: 14.5: 16.5:  51) ;  ultimate 
segment  with  only  one  apical  seta.  Palpus  black,  5-segmented 
(2:  3.5:  9:  13: 19),  third  segment  distinctly  thickened.  Prono- 
tum  yellow;  scutum  somewhat  shiny,  with  three  black  subcon- 
fluent  vittse  which  are  obscurely  separated  by  dark-brown 
stripes;  shoulder  parts  and  lateral  margins  of  scutum  yellow; 
postscutellum  black;  scutellum  and  pleural  and  sternal  sclerites 
brown;  pleural  membranes  yellow.  Legs  mainly  dark  brown 
or  black ;  procoxa  and  bases  of  all  femora  yellow ;  trochanters  of 
all  legs  yellowish  brown ;  fourth  tarsal  segments  of  all  legs 
(Plate  1,  fig.  23)  distinctly  flattened.  Proportional  lengths  of 
segments  of  legs  56 :  72 :  52 :  27 :  18 :  5,5 :  8  in  foreleg,  62 :  63 : 
30:19:13:5:8  in  middle  leg,  and  65:75:43:24:16:5.5:8.2 
in  hind  leg.  Haltere  white.  Wing  (Plate  1,  fig.  8)  with  veins 
brown,  a  dark  stripe  along  caudal  margin  of  M1+2,  Ri  shorter 
than  half  of  £4+5-  Abdomen  yellow  on  two  anterior  segments, 
black  on  other  segments. 

Specimens. — Alcoholic  females;  Miure,  Nagano  Prefecture; 
August  19,  1937;  deposited  in  the  entomological  laboratory, 
Kyoto  Imperial  University;  collected  by  Prof.  T.  Esaki  and  Mr. 
K.  Yasumatsu. 

CARDIOCLADIUS  ESAKII  sp.  nov. 

This  species  was  collected  at  a  light  at  Kiso. 

Female. — Body  about  3.3  millimeters  long,  mainly  black. 
Head  dark  brown,  with  palpus  black ;  antenna  with  scape  brown, 
flagellum  black,  7-segmented  (16 :  20 :  12 :  15 :  16 :  16 :  53) . 
Thoracic  coloration  almost  as  in  C.  capucinus.  Legs  with  pro- 
portional lengths  of  segments  60 :  76 :  55 :  29 :  19 :  5 :  9  in  foreleg, 
68 :  70 :  32 :  21 :  14 :  5 :  8.5  in  middle  leg,  and  72 :  83 :  48 :  26 :  17 : 
5:9  in  hind  leg;  fourth  tarsal  segments  (Plate  1,  fig.  21) 
moderately  flattened,  being  intermediate  between  those  of  two 
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preceding  species.  Abdomen  with  first  tergum  dark  brown, 
other  terga  black,  pleural  and  sternal  sides  mottled  with  indigo 
black. 

Habitat. — Honshu,  Japan. 

Holotype. — Female;  Miure,  Nagano  Prefecture;  August  19, 
1937 ;  deposited  in  the  entomological  laboratory,  Kyoto  Imperial 
University;  collected  by  Prof.  T.  Esaki  and  Mr.  K.  Yasumatsu. 

This  species  is  intermediate  between  C.  fuscus  Kieffer  and  C 
capucinus  Zetterstedt  in  coloration  and  shape  of  penultimate 
tarsal  segments. 

SPANIOTOMA  (SMITTIA)  NUDIPENNIS  Goetsrhebner. 

This  species  was  found  at  Mount  Niitaka,  Formosa. 

Male. — Body  about  2  millimeters  long,  black  in  ground  color. 
Head  black,  with  eyes  very  finely  pubescent,  mouth  parts  some- 
what brownish ;  antenna  dark  brown,  14-segmented,  very  slightly 
swollen  apically,  with  apical  pubescence;  antennal  ratio  about 
1 ;  intermediate  flagellar  segments  from  fifth  to  thirteenth  cylin- 
drical. Thorax  velvet  black;  scutellum  somewhat  brown.  Legs 
dark  brown,  with  long  suberect  setse  besides  small  setse;  tibial 
spurs  long;  no  pulvilli;  segments  of  legs  showing  proportional 
lengths  29:36:18:12:8:5:4  in  foreleg,  32:32:14:8.5:6: 
4:3.7  in  middle  leg,  and  34:36:20:11:9:5:4  in  hind  leg. 
Haltere  dark  brown.  Wing  (Plate  1,  fig.  9)  milky  white;  costa 
very  distinctly  produced  beyond  end  of  R4+5,  R4+5  ending  before 
level  of  end  of  M3+4.  Abdomen  black,  sometimes  brownish; 
hypopygium  (Plate  2,  fig.  32)  with  very  slender  anal  point; 
coxite  with  small  mesal  thickened  lobe ;  style  entirely  pubescent, 
with  dorsal  ridge  and  preapical  incision. 

Specimens. — ^Alcoholic  males;  Mount  Niitaka,  Formosa;  Au- 
gust 29,  1936;  deposited  in  the  entomological  laboratory,  Kyoto 
Imperial  University;  collected  by  Dr.  R.  Takahashi. 

SPANIOTOMA  (SMITTIA)   NIITAKANA  sp.  nov. 

This  minute  species  was  collected  at  Mount  Niitaka,  Formosa. 

Male. — Body  about  2  millimeters  long,  deeply  black,  darker 
than  S.  nudipennis  Goetghebuer.  Head  with  eyes  pubescent. 
Antenna  14-segmented;  ultimate  segment  not  distinctly  clavate, 
pubescent  on  apical  one-third  of  nonplumose  area,  with  an  apical 
seta,  and  two  preapical  sensory  setse;  antennal  ratio  about  2.1; 
intermediate  flagellar  segments  very  short  and  transverse.  Max- 
illary palpus  with  five  segments  (7 :  18 :  51 :  42 :  46) .  Pronotum 
visible  in  dorsal  aspect.  Haltere  black.  Wing  (Plate  1,  fig.  10) 
milky  white  with  black  squama;  vein  Ri  about  half  as  long  as 
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R4+5;  R2+3  ending  before  middle  between  ends  of  Ri  and  R4+5; 
costa  slightly  produced;  Cui  distinctly  bent.  Legs  also  black, 
without  pulvilli;  proportional  lengths  of  segments  of  foreleg 
40:48:25:15:10:6:5,  of  middle  leg  44:45:19:11:8:5:5, 
and  of  hind  leg  46:  51:  27: 15: 11:  6:  5.8.  Abdomen  also  en- 
tirely black;  hypopygium  (Place  2,  fig.  33)  with  a  sharp  anal 
point;  coxite  with  a  minute  setigerous  basal  lobe;  style  with  an 
apical  projection  and  a  yellow  preapical  spine. 

Habitat. — Mountain  region;  Formosa. 

Holotype. — Alcoholic  male;  Mount  Niitaka,  Formosa:  August 
24,  1936;  deposited  in  the  entomological  laboratory,  Kyoto  Im- 
perial University;  collected  by  Dr.  R.  Takahashi. 

This  species  is  somewhat  related  to  S.  (S.)  aterrima  Meigen, 
but  in  the  related  species  the  anal  lobe  of  the  wing  is  obtuse,  the 
eyes  are  more  thickly  pubescent,  and  the  hypopygium  is  provided 
with  specific  styles,  highly  differing  from  the  present  species. 
S.  (S.)  pratorum  Goetghebuer  is  also  somewhat  related  to  the 
present  species,  but  is  easily  distinguished  by  the  following 
characters :  the  antennal  ratio  is  about  1.5,  the  eyes  are  bare,  and 
the  style  of  the  male  carries  two  apical  spines.  An  undetermined 
species  of  the  subgenus  Smittia  (sp.  inc.  no.  2)  reported  by 
Edwards  (2)  is  most  closely  allied  to  the  present  species  in  the 
shape  of  the  male  hypopygium,  and  very  probably  identical 
with  it. 

SPANIOTOMA  (SMITTIA)  TRUNCATOCAUDATA  sp.  nov. 

This  very  minute  midge  was  also  collected  at  Mount  Niitaka, 
Formosa. 

Male. — Body  about  1.7  millimeters  long;  ground  color  dark 
brown ;  haltere  black ;  wing  milky  white.  Head  with  eyes  bare. 
Antenna  black,  with  dark  plumose  hairs;  ultimate  fourteenth 
segment  gradually  swollen  apically,  thickly  pubescent  with  small 
stiff  microtrichia  on  its  entire  length,  with  two  apical  setag,  sub- 
equal  in  length  to  nine  preceding  segments  put  together ;  flagellar 
segments  from  third  to  fifth  transverse,  lengths  of  sixth  and 
seventh  segments  subequal  to  widths,  remaining  intermediate 
segments  cylindrical;  antennal  ratio  about  0.73.  Frontoclypeus 
with  four  set^;  maxillary  palpus  5-segmented  (6:14:21:25: 
30),  pale  brown.  Thorax  dark  brown;  pronotum  invisible  in 
dorsal  aspect;  scutum  with  two  lines  of  pale  spots  at  bases  of 
setse  along  pseudosutural  foveas.  Haltere  black.  Wing  (Plate  1, 
fig.  11)  milky  white,  with  squama  not  black;  costa  slightly  pro- 
duced ;  Ro  1-3  atrophied  before  costal  margin ;  Cui  almost  straight. 
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Legs  with  coxse  dark  brown,  other  segments  pale  brown ;  tarsal 
spurs  obscure;  tibial  spurs  of  middle  leg  extremely  small;  no 
pulvilli;  fourth  tarsal  segments  of  all  legs  shorter  than  fifth 
(21 :  25  in  foreleg,  24 :  19  in  middle  leg,  and  25 :  28  in  hind  leg) , 
but  not  flattened.  Relative  lengths  of  segments  of  legs  26 :  32 : 
13:  6:  5:  3.5:  4  in  foreleg,  27:  29: 12:  6:  4:  3:  3.7  in  middle  leg, 
and  29 :  32 :  19 :  9 :  7 :  4 :  5  in  hind  leg.  Abdomen  dark  brown 
or  brown,  with  a  pale  middorsal  line  throughout  entire  length. 
Hypopygium  (Plate  2,  fig.  34)  with  ultimate  tergum  without  anal 
point,  setigerous  with  small  stiff  setse  on  caudal  margin;  coxite 
with  a  large  blunt  setigerous,  basal  lobe ;  style  with  a  thickened 
preapical  dorsal  ridge  and  a  yellow  apical  spine. 

Habitat — Mountain  region;  Formosa. 

Holotype. — Alcoholic  male;  Mount  Niitaka,  Formosa;  August 
24,  1936;  deposited  in  the  entomological  laboratory,  Kyoto  Im- 
perial University;  collected  by  Dr.  R.  Takahashi. 

This  species  somewhat  resembles  S.  (S.)  albipennis  Goetghe- 
buer;  the  allied  species,  however,  is  highly  different  in  the  fol- 
lowing structures:  antenna  with  white  or  gray  plumose  hairs, 
antennal  ratio  larger  than  1,  vein  R4+5  shorter,  ending  above 
middle  of  Cui,  and  ultimate  tergum  with  a  short  anal  point. 

SPANIOTOMA   (EUKIEFFERIELLA)   TAKAHASHII  sp.  nov. 

This  very  minute  black  species  was  found  at  Mount  Niitaka, 
Formosa. 

Male. — ^Body  about  1.1  to  1.3  millimeters  long,  largely  velvet 
black.  Head  black,  with  mouth  parts  and  antennse  pale  brown, 
plumose  hairs  yellowish  brown;  eyes  oval,  bare,  very  widely 
separated  from  each  other;  frontoclypeus  with  six  setae.  An- 
tenna 14-segmented,  slightly  clavate  apically,  with  apical  pubes- 
cence, without  terminal  setse;  ultimate  segment  shorter  than 
five  preceding  segments  taken  together  (54:60);  intermediate 
flagellar  segments  mainly  cylindrical ;  antennal  ratio  very  small, 
about  0.4.  Palpus  5-segmented  (6 :  9 :  12 :  13 :  20) .  Thorax 
velvet  black;  scutellum  somewhat  brownish;  pleural  membranes 
pale  brown ;  sternal  and  pleural  sclerites  dark  brown ;  pronotum 
highly  reduced,  completely  invisible  in  dorsal  aspect.  Legs  with 
cox^  brown;  femora  and  tibise  pale  brown;  tarsi  whitish;  middle 
and  hind  tibise  each  with  two  strong  preapical  bristles  besides 
the  two  spurs;  four  proximal  tarsal  segments  of  all  legs  each 
with  an  apical  spur;  no  pulvilli;  fourth  tarsal  segment  as  long 
as  or  shorter  than  fifth  (12:16  in  foreleg,  14:16  in  middle 
leg,  and  15 :  16  in  hind  leg) ;  second  and  third  tarsal  segments 
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of  hind  leg  subequal  in  length  (41:41).  Proportional  lengths 
of  segments  of  legs  18:21:10.5:4.5:4:2:2.5  in  foreleg,  21: 
24:10.5:6:4.5:2.3:2.5  in  middle  leg,  and  20:23.5:11:6.5: 
6.5:2.4:2.5  in  hind  leg.  Wing  (Plate  1,  fig,  12)  about  0.9  to 
1  millimeter  long,  slightly  milky  white;  veins  almost  hyaline; 
costa  very  short;  Ri  about  half  as  long  as  R4+5;  R2+3  extending 
closely  along  R4+5;  R4+5  ending  at  level  of  end  of  Cui;  fMCu 
beyond  end  of  Ri ;  M1+2  obscure  on  proximal  part ;  M3+4  and  Cui 
atrophied  before  wing  margin;  squama  quite  bare.  Haltere 
white.  Abdomen  brown  or  dark  brown ;  hypopygium  (Plate  2, 
fig.  35)  with  ultimate  tergum  bare;  anal  point  blunt,  setigerous 
at  base,  with  thickened  end ;  coxite  without  basal  lobe ;  style  with 
a  small  thickened  ridge  on  apical  part. 

Habitat — Mountain  region ;  Formosa. 

Holotype, — Male;  Mount  Niitaka,  Formosa;  August  23,  1936. 

Paratopotypes. — Males;  August  23,  1936. 

Type  specimens. — Alcoholic;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University;  collected  by  Dr.  R.  Ta- 
kahashi. 

The  present  species  is  somewhat  related  to  S.  (E.)  coronata 
Edwards  and  S.  (E.)  camptophleps  Edwards.  They  are,  how- 
ever, easily  distinguished  by  the  following  characters:  In  the 
former  the  antenna  is  provided  with  pubescence  only  at  the 
extreme  tip  and  the  coxite  of  the  hypopygium  carries  a  square 
mesal  lobe,  and  in  the  latter  the  antenna  is  provided  with  dark 
plumose  hairs,  the  black  thoracic  vittse  are  separated  from  each 
other  by  yellow  stripes  along  fovese,  and  the  wing  vein  Cui  is 
distinctly  bent  and  the  costa  produced  beyond  the  end  of  R4^5. 

SPANIOTOMA    (ORTHOCLADIUS)    KANII  sp.  nov. 

This  species  is  common  in  a  rapid  stream  in  winter  in  Kyoto. 
The  immature  stages  are  found  in  gelatinous  nest  cases  built  on 
a  stone  in  a  torrent. 

Male. — Body  about  3.5  to  3.8  millimeters  long,  dark  brown  or 
black  in  ground  color.  Haltere  yellow.  Wing  milky  white. 
Head  entirely  dark  brown,  eyes  bare.  Antenna  14-segmented, 
with  plumose  hairs  black,  without  apical  setse;  antennal  ratio 
1.5  to  1.76.  Palpus  with  four  distinct  segments  (5:8:8: 11.2). 
Thorax  shiny,  black;  pronotum  black;  scutum  with  two  lines  of 
distinct  pale  spots  at  bases  of  setse  arranged  along  fovese;  scu- 
tellum  highly  setigerous,  pale  brown,  with  a  black  ring;  post- 
scutellum  black;  supra-alar  setae  six  or  seven.  Legs  with  coxae 
black,  other  segments  entirely  dark  brown ;  claws  slightly  spatu- 
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late  and  finely  serrulate  at  tip ;  empodium  very  small ;  no  pulvilli ; 
apical  tarsal  spurs  on  two  proximal  segments  of  middle  and 
hind  legs.  Foreleg  ratio  0.76  to  0.79.  Wing  (Plate  1,  fig.  13) 
slightly  brown  by  transmitted  light,  with  a  prominent  anal  angle ; 
Cui  slightly  sinuous  on  distal  part.  Abdominal  dorsal  side  dark 
brown,  ventral  side  brown;  hypopygium  (Plate  2,  fig.  36)  black, 
with  a  setigerous  anal  point;  coxite  slender,  with  a  mesal  projec- 
tion and  a  shallow  concavity  just  beyond  this  projection;  style 
with  a  large  dorsal  thickened  ridge. 

Female, — Body  about  2.9  to  3.1  millimeters  long,  ground  color 
yellow.  Wing  strongly  milky  white.  Head  with  vertex  dark 
brown,  frontal  aspect  between  eyes  yellow;  clypeus  and  labella 
pale  brown.  Antenna  6-segmented  (4:  5:  2.5:  3:  3.5:  8) ;  scape 
and  basal  half  of  second  segment  yellow,  other  segments  entirely 
pale  brown ;  ultimate  segment  with  only  one  apical  seta ;  anten- 
nal  ratio  0.57  to  0.67.  Palpus  dark  brown,  with  four  distinct 
segments  (3:7:7:11).  Thorax  extensively  yellow;  scutum 
with  three  black  distinct  vittse;  scutellum  yellow,  with  a  black 
marginal  ring;  notepisternal  sclerites  with  dark  clouds;  sternepi- 
sternum  with  a  black  stripe  between  bases  of  two  coxae  on  either 
side;  sternal  side  black,  with  a  yellow  midsternal  stripe.  Legs 
with  coxae  brown,  trochanters  yellow;  in  foreleg,  femoral  base 
yellow  and  other  parts  dark  brown ;  in  middle  leg,  femur  mainly 
yellow  and  dark  brown  only  at  distal  end;  in  hind  leg,  femur 
uniformly  brown  or  dark  brown;  tibiae  and  tarsi  of  all  legs 
entirely  dark  brown;  claws  simple;  foreleg  ratio  about  0.73  to 
0.75;  two  distal  segments  of  middle  leg  subequal  in  lengths  to 
each  other,  but  in  other  legs  fourth  somewhat  longer  than  fifth. 
Wing  (Plate  1,  fig.  14)  with  basal  area  somewhat  yellowish,  and 
apical  margin  darkly  fumose.  Abdomen  mainly  yellow,  each 
tergum  with  a  rhombic  dark-brown  cloud;  cercus  (Plate  2,  fig. 
53)  yellow,  with  a  ventral  projection  black  at  tip;  spermathecae 
(Plate  2,  fig.  54)  two,  unequal,  mainly  brown,  with  basal  part 
pale  brown,  neck  region  also  brown.  Other  structures  mainly 
as  in  male. 

Pupa, — Body  2.3  to  3.5  millimeters  long;  exuviae  brown  on 
head,  thorax,  and  genital  sheaths,  pale  brown  on  abdominal 
dorsal  side  and  hyaline  on  ventral  side ;  setae  of  thorax  and  ab- 
domen brown.  Head  with  a  pair  of  very  small  frontal  tubercles, 
without  distinct  setae.  Thoracic  respiratory  organ  (Plate  3,  fig. 
68)  somewhat  oval,  white,  smooth,  membranous.  Chaetotaxy  of 
abdomen:  Tergum  typically  (Plate  3,  fig.  76)  with  five  pairs  of 
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small  sete  (a,  6,  c,  d,  and  e) ;  sternum  with  four  pairs  of  small 
setse  (i,  j,  k,  and  I) ;  either  lateral  side  with  three  slender  setae 
(g,  n,  and  o) ;  setse  /,  h,  and  m  obscure  or  absent;  lateral  swim- 
ming hairs  absent;  first  and  second  terga  without  setse  d;  first 
sternum  without  distinct  setae;  eighth  segment  without  dorsal 
setae  a,  b,  and  c,  and  ventral  setae  i,  j,  k,  and  I;  ultimate  segment 
(Plate  3,  figs.  86  and  91)  with  a  pair  of  small  triangular  cau- 
dolateral  expansions  which  are  larger  in  male  than  in  female, 
and  with  two  setae  on  each  expansion ;  male  genital  sheaths  very 
large,  portion  beyond  ultimate  tergum  far  longer  than  ultimate 
tergum  itself;  female  genital  sheaths  short,  portion  beyond 
caudal  tergum  about  one-third  as  long  as  ultimate  segment. 
Abdominal  terga  from  fourth  to  ninth  and  sterna  from  second  to 
seventh  each  with  a  triangular  very  finely  spinulous  area  on 
anterior  part.  Terga  from  fourth  to  eighth  each  with  a  char- 
acteristic short  caudal  ridge  of  small  spines ;  this  spinulose  ridge 
about  one-third  of  tergal  width,  consisting  of  two  or  three  trans- 
verse lines  of  various  numbers  of  spines  of  which  about  forty 
are  on  the  fourth  tergum,  forty-six  on  the  fifth,  thirty-five  on  the 
sixth,  twenty-three  on  the  seventh,  and  twenty-four  on  the  eighth 
segment;  these  spines  black  on  proximal  part  and  hyaline  on 
distal  end. 

Larva. — Body  about  4.5  to  5  millimeters  long  in  the  full-grown 
stage,  yellowish  green  in  life.  Head  extensively  yellow,  with 
eye  spots,  mentum,  mandibles,  and  occipital  margin  black.  Each 
eye  spot  consisting  of  anterior  small  reniform  and  posterior 
large  rhombic  pigment  mass.  Antenna  (Plate  4,  fig.  104)  5- 
segmented.  Labrum  (Plate  4,  fig.  114)  with  a  pair  of  disto- 
median  two-branched  appendages  on  a  common  plate  and  many 
simple  hooklike  spines ;  epipharynx  with  a  median  strong  hook- 
like appendage  and  three  pairs  of  strong,  one  pair  of  very  large, 
and  two  pairs  of  small  similar  appendages  along  U-sclerite; 
first  median  appendage  with  three  ridges;  premandible  with  a 
large  cutting  edge.  Mandible  with  five  teeth,  a  short  hyaline 
projection  on  base  of  cutting  edge,  a  hyaline  plumose  seta  on 
mesal  side,  and  two  simple  setae  on  lateral  side.  Maxilla  (Plate 
4,  fig.  121)  consisting  of  a  large  mesal  and  a  small  lateral  lobe; 
former  lobe  with  many  trichoid  projections  and  several  peglike 
sensillae;  latter  lobe  with  a  short  maxillary  palpus  and  a  few 
trichoid  projections.  Mentum  (Plate  5,  fig.  131)  with  three 
broad  median  teeth,  mesal  tooth  sometimes  slightly  concave 
on  distal  margins,  and  five  or  six  teeth  at  either  side;  setae  of 
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mentum  simple,  Hypopharynx  (Plate  5,  fig.  142)  fringed  with 
many  hyaline  trichoid  projections,  with  four  pairs  of  brown 
peglike  sensory  organs,  and  a  hyaline  mesal  lobe;  the  mesal  lobe 
quite  characteristic  in  structure  for  the  species,  being  branched 
into  many  simple  trichoid  projections;  dorsal  wall  of  hypopha- 
rynx with  many  hyaline  spines,  growing  inwardly.  Thoracic 
pseudopod  with  yellow  serrulate  claws  arranged  into  about 
fifteen  transverse  lines  (Plate  5,  fig.  157) ;  posterior  pseudopod 
with  fifteen  large,  black,  simple  claws;  caudal  tuft  of  setae 
consisting  of  a  small  fleshy  tubercle  and  six  long  setae;  anal 
gills  hyaline,  unequal ;  dorsal  gills  oval,  ventral  gills  slender  and 
tubular. 

Nest  case. — Hyaline,  gelatinous,  usually  dusty  with  diatoms 
on  surface,  oval;  cases  of  full-grown  larvae  and  pupae  about  8  to 
10  millimeters  long,  4  to  5  wide,  3  to  4  high,  closely  applied  on 
surface  of  stone.    Both  larval  and  pupal  cases  similar  in  shape. 

Habitat — Torrential  stream;  Honshu,  Japan. 

Holotype. — Male ;  Nishigamo,  Kyoto ;  January,  1936. 

Allotopotype. — Female;  January,  1936. 

Paratypes. — Males  and  females ;  Kyoto :  Nishigamo,  November 
23,  1935,  and  January,  1936;  Hiiragino,  November,  1935;  Ki- 
bune,  February,  1936. 

Type  specimens. — Alcoholic  imagines,  pupae  and  larvae;  de- 
posited in  the  entomological  laboratory,  Kyoto  Imperial  Uni- 
versity; collected  by  Mr.  T.  Kani  and  M.  Tokunaga. 

Allied  species  may  be  S.  (0.)  nivosus  Kieff'er,  S.  (O.)  atriplu- 
ma  Kieffer,  S.  (O.)  oblidens  Walker,  and  S.  (O.)  thienemanni 
Kieffer,  which,  however,  differ  from  the  present  species  in  the 
following  points ;  In  the  first  allied  species  fifth  tarsal  segments 
of  middle  leg  longer  than  fourth,  these  two  segments  in  hind 
leg  equal  in  length ;  in  the  second  and  third  species  the  male  an- 
tennal  ratio  is  about  2,  and  the  male  hypopygium  is  provided 
with  a  characteristic  mesal  lobe;  in  the  fourth  species  the  male 
is  provided  with  three  distinctly  separated  dorsal  vittae  on  the 
mesoscutum. 

SPANIOTOMA  (ORTHOCLADIUS)  KIBUNENSIS  sp.  nov. 

This  midge  is  very  common  along  a  rapid  stream  at  Kibune, 
Kyoto,  in  the  winter  season.  The  immature  forms  are  found 
in  gelatinous  nest  cases  closely  adhering  to  the  surface  of  stones 
at  the  splashline  of  clear  streams. 

Male. — Imagines  extruded  from  mature  pupae  about  3.7  milli- 
meters long,  almost  entirely  dark  brown.  Head  with  eyes  bare; 
antenna  14-segmented ;  antennal  ratio  1.12 ;  palpus  5-segmented 
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(10: 14:  33:  44:  66).  Legs  with  tarsal  spurs  on  two  proximal 
segments  of  middle  and  hind  tarsi ;  all  legs  each  with  only  one 
tibial  spur ;  claws  finely  serrulate  at  tip,  each  with  three  strong 
basal  setse;  empodium  as  long  as  claws;  no  pulvilli;  relative 
lengths  of  segments  of  legs  34 :  42 :  30 :  21 :  17 :  13.5 :  8  in  fore- 
leg, 41 :  42 :  21 :  15 :  12 :  9 :  7  in  middle  leg,  and  44 :  50 :  29 :  19 : 
17:11:8  in  hind  leg.  Hypopygium  without  anal  point;  ulti- 
mate tergum  subdivided  into  two  setigerous  hemitergites ;  coxite 
with  a  mesal  lobe  which  is  very  similar  to  that  of  S,  (0.)  kaniL 

Female, — Ground  color  brown.  Antenna  6-segmented  18: 
26:  16: 19:  22:  46) ;  ultimate  segment  with  only  two  apical  setse; 
intermediate  flagellar  segments  cylindrical  or  oval ;  palpus  5-seg- 
mented  (13 :  18 :  33 :  42 :  65) .  Legs  with  proportional  lengths  of 
segments  38 :  48 :  32 :  22 :  17 :  14 :  9  in  foreleg,  42 :  46 :  22 :  14 : 
11 :  9 :  8  in  middle  leg,  and  50 :  56 :  29 :  21 :  16 :  11 :  9  in  hind  leg ; 
claws  simple.  Spermathecse  (Plate  2,  fig.  55)  two,  spherical, 
brown,  their  basal  parts  hyaline;  cerci  (Plate  3,  fig.  56)  earlike. 

Pupa, — Body  3  to  4  millimeters  long.  Exuvise  dark  brown  on 
head,  thorax,  and  ultimate  segment,  brown  on  abdominal  dorsal 
side,  hyaline  on  ventral  side.  Head  with  two  blunt  frontal 
tubercles;  frontoclypeal  region  with  three  small  papilliform 
tubercles;  antennal  sheaths  each  with  a  ring  of  minute  dots  at 
base.  Thorax  without  respiratory  organs,  almost  entirely 
smooth;  distinct  setse  arranged  on  lateral  half  of  thorax  as  fol- 
lows: Two  setse  on  pronotum,  two  setae  on  anterior  margin  of 
scutum,  three  setse  on  laterocephalic  margin  of  scutum,  one  seta 
before  wing  base,  and  one  seta  on  middle  part  of  scutum.  Ab- 
dominal dorsal  side  almost  entirely  thickly  spinulose,  each  ter- 
gum with  a  dark  triangular  area  on  anterior  half  and  a  dark 
narrow  band  before  caudal  margin;  sternal  side  without  spi- 
nulose areas.  Chsetotaxy:  Dorsal  side  with  five  pairs  of  simple 
setse  (a  to  e),  seta  e  large,  h  and  c  small;  pleural  side  with  six 
setse  {g,  h,  n,  Oi,  and  02),  seta  n  double,  02  very  fine  and  curly; 
sternal  side  with  four  pairs  of  simple  setse  (e  to  i),  setse  i  and 
k  large,  seta  j  small;  from  sixth  to  seventh  caudal  segments 
with  pleural  setse  g  and  h  not  widely  separated ;  eighth  segment 
without  dark,  large,  anterior  dorsal  area  and  with  only  one  pair 
of  dorsal  setse  e,  two  pairs  of  ventral  setse  /  and  k,  and  one 
strong  lateral  bristle,  three  slender  lateral  setse,  and  one  delicate 
curly  seta  on  either  laterocaudal  corner.  Terga  from  fourth 
to  fifth  (Plate  3,  fig.  78)  each  with  a  specific  caudal  ridge  con- 
sisting of  black  upcurved  hooklets  which  are  arranged  in  a  line 
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along  almost  entire  length  of  caudal  margin;  ultimate  tergum 
(Plate  4,  fig.  92)  with  two  hemicircular  laterocaudal  expansions 
and  three  long,  black,  curved  bristles  on  each  expansion;  male 
genital  sheaths  distinctly  extending  caudad,  straight  beyond 
caudal  expansions,  and  female  genital  sheaths  slightly  beyond 
caudal  expansions  of  ultimate  tergum. 

Larva. — Body  about  3.5  to  5  millimeters  long,  indigo  blue  in 
life.  Head  oval,  almost  entirely  black;  eye  spot  consisting  of  a 
small  round  and  a  large  reniform  pigment  mass  on  a  yellow 
circular  area.  Antenna  (Plate  4,  fig.  103)  5-segmented;  trich- 
oid  organ  of  first  segment  very  long,  fully  as  long  as  four 
distal  segments  taken  together.  Labrum  closely  similar  to  that 
of  Cardioeladius  capudnus  Zetterstedt,  with  simple  trichoid 
appendages,  without  bifurcate  appendages;  epipharynx  (Plate 
4,  fig.  115)  with  five  large  hooklike  projections  between  arms  of 
U-shaped  chitinization,  and  a  large  elongated  median  plate ;  man- 
dible also  as  in  C.  capudnus;  premandible  (Plate  4,  fig.  107) 
squarely  spatulate  at  end;  maxilla  (Plate  4,  fig.  123)  with  pro- 
minent palpus  and  several  plumose  setse  in  addition  to  ordinary 
simple  set^e  and  spines.  Mentum  (Plate  5,  fig.  132)  with  five 
pairs  of  lateral  teeth,  a  broad  subdivided  median  tooth,  and  a 
pair  of  simple  basal  setse.  Hypopharynx  (Plate  5,  fig.  144) 
with  two  pairs  of  mesal  comblike  appendages,  three  pairs  of 
lateral  scalelike  processes,  and  numerous  marginal  setse,  its 
dorsal  wall  with  many  small  thornlike  and  comblike  processes. 
Anterior  pseudopod  with  numerous,  very  small,  simple,  serrate 
claws  arranged  into  six  transverse  lines;  large  strongly  curved 
claws  arranged  in  a  line  and  long  slightly  curved  claws  arranged 
into  three  lines  at  end  of  pseudopods,  these  claws  (Plate  5, 
fig.  156)  all  golden  yellow;  posterior  pseudopod  with  four  small 
and  twelve  large  black  claws.  Caudal  tuft  of  setse  consisting  of 
seven  long  brown  setse  on  a  short  chitinized  tubercle. 

Nest  case. — Gelatinous,  hyaline;  in  shape  and  size  closely 
similar  to  S.  (0.)  kanii;  one  small  respiratory  opening  on  either 
end. 

Habitat. — Hygropetric;  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  February  27,  1937. 

Allotopotype. — Female;  February  27,  1937. 

Paratopotypes. — Males  and  females;  February  27,  1937. 

Type  specimens. — ^Alcoholic;  imagines  extruded  from  mature 
pup^,  and  larvae;  deposited  in  the  entomological  laboratory, 
Kyoto  Imperial  University;  collected  by  M.  Tokunaga. 
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This  midge  is  very  similar  to  S.  (0.)  kanii  in  the  structures 
of  imagines.  The  allied  species,  however,  is  distinctly  different 
in  the  presence  af  the  anal  point  of  the  male  hypopygium.  The 
immature  forms  of  the  present  species,  especially  the  pupae,  are 
highly  characteristic  in  the  structures  of  the  abdominal  terga, 
being  very  easily  distinguished  from  all  other  known  species. 

SPANIOTOMA  (ORTHOCLADIUS)  TENTORIOLA  sp.  nov. 

This  species  is  commonly  found  in  rapid  clear  streams.  The 
young  larvse  are  not  found  in  nest  cases,  free-living  on  the  sur- 
face of  stones,  and  the  old  prepupal  and  pupal  forms  are  always 
found  in  white  cocoonlike  nest  cases. 

Male. — Imago  taken  out  from  mature  pupa  2.7  to  3  millimeters 
long,  almost  entirely  black.  Head  with  eyes  bare;  antenna  14- 
segmented,  with  antennal  ratio  about  1.3.  Thorax  with  scu- 
tellum  brown.  Legs  without  tarsal  spurs;  pulvilli  large;  tibial 
spurs  of  middle  leg  two,  equally  very  small;  ultimate  tarsal 
segments  of  all  legs  slightly  compressed  laterally;  claws  finely 
bifid  at  tip.  Relative  lengths  of  segments  of  foreleg  11.3 :  13.1 : 
11.2:7.6:5:3.5:2.3,  those  of  hind  leg  13.2:16:8.9:6.3:4.2: 
2.4:2.  Squama  of  wing  fringed  with  several  distinct  setae; 
fMCu  far  beyond  r-m;  R2+3  separately  ending  from  Ri  and 
R4+5 ;  1 A  extending  far  beyond  fMCu.  Hypopygium  (Plate  2, 
fig.  37)  without  anal  point;  coxite  swollen  ventrad  on  its  basal 
half,  with  a  mesal  triangular  lobe ;  style  slender,  with  a  distinct 
canal  on  its  mesal  side,  a  small  thickened  ridge  only  at  distal 
part. 

Female. — Imago  extruded  from  mature  pupa  about  2.8  to  3.2 
millimeters  long,  uniformly  dark  brown.  Head  with  antenna 
6-segmented  (12:28:17.5:21:23:36),  with  two  apical  setae; 
intermediate  flagellar  segments  with  distinct  neck  region  and 
two  short,  strong,  trichoid  sensillae.  Proportional  lengths  of  seg- 
ments of  fore  and  hind  legs  as  follows:  11.6:14.4:10.5:7.5: 
5.5 :  2.9 :  2.3  and  14.8 :  17.5 :  8.4 :  5.7 :  3.8 :  2.1 :  2.2,  respectively. 
Ninth  sternum  (Plate  3,  fig.  58)  widely  subdivided  into  small 
hemisternites  found  at  bases  of  cerci;  cercus  (Plate  3,  fig.  57) 
somewhat  triangular,  with  a  highly  setigerous  ventral  angle; 
spermathecae  (Plate  3,  fig.  59)  pear-shaped,  brown  on  apical 
swollen  area,  hyaline  on  basal  area,  with  dark  short  neck  part 
Other  structures  mainly  as  in  male. 

Pupa. — Male  3  to  3.2  millimeters  long,  female  3  to  3.5.  Ex- 
uviae dark;  head  and  thorax  black;  abdominal  terga  darkly 
clouded  uniformly.    Head  without  frontal  tubercles.    Thoracic 
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respiratory  organ  (Plate  3,  fig.  71)  hyaline  and  swollen  on  basal 
half,  dark,  slender  and  tapering  on  distal  half.  Abdominal 
structures  closely  resembling  those  of  S.  (Eukiefferiella)  cly- 
peata  Kieffer  reported  by  Dr.  A.  Thienemann.(i2)  Chsetotaxy: 
One  pair  of  long  setee  (e)  and  four  pairs  of  shorter  setse  (a, 
b,  c,  and  d)  on  dorsal  side;  two  pairs  of  longer  setae  {i  and  I) 
and  two  pairs  of  shorter  setas  (j  and  k)  on  ventral  side;  two 
small  setse  (g),  two  minute  setse  (n)  and  a  spinulous  minute 
papilla  at  position  of  setse  h  on  either  lateral  side;  lateral  spi- 
nulose  papillae  present  on  five  segments  from  second  to  sixth; 
setse  a  and  e  of  first  tergum  and  setse  e  of  eighth  tergum  very 
long;  eighth  segment  with  only  two  pairs  of  tergal  setse  e  and 
d,  one  pair  of  sternal  set^  I,  two  lateral  setse  n,  and  two  very 
strong  black  bristles  near  I  setse  on  either  side.  Second  to 
eighth  terga  each  with  a  caudal  transverse  ridge  of  small  black 
spines,  these  spines  arranged  in  a  single  line  on  dark  area ;  terga 
from  third  to  seventh  segment  with  a  number  of  smaller  spines 
on  either  lateral  side  of  the  spinose  ridges.  Third  to  fifth 
terga  each  with  several  black  booklets  arranged  in  a  short  line 
just  caudad  of  spinose  ridge  at  either  side  (Plate  3,  fig.  81). 
Ultimate  segment  with  three  long  black  setse  on  caudal  end  of 
either  lateral  tergal  lobe;  genital  sheaths  (Plate  4,  fig.  94)  ex- 
tending caudad  just  beyond  ends  of  tergal  lobes  in  male,  sheaths 
very  short  and  hardly  visible  between  bases  of  tergal  lobes  in 
female. 

Larva. — Body  slender,  about  3.2  to  3.5  millimeters  long,  pur- 
plish black.  Head  conical,  elongated,  dark  brown;  eye  spots 
each  consisting  of  a  large  and  a  small  black  pigment  mass  on  a 
pale,  large,  oval  area.  Labrum  epipharynx  closely  similar  to  that 
of  Cardiocladius  capucinns  Zetterstedt;  mandible  with  four  teeth 
on  cutting  edge,  four  minute  teeth  on  molar  edge,  two  simple 
setae  on  base  of  mesal  side;  maxilla  (Plate  4,  fig.  126)  with  many 
hyaline  trichoid  appendages  on  distal  margin;  mentum  (Plate 
5,  fig.  133)  with  a  very  broad  median  tooth,  five  .smaller  teeth 
on  either  side,  a  pair  of  simple  basal  setse;  hypopharynx  (Plate 
5,  fig.  143)  with  comparatively  less  trichoid  projections  on 
distal  margin,  median  lobe  with  one  pair  of  comblike  and  one 
pair  of  needlelike  projections.  Antenna  (Plate  4,  fig.  99)  5- 
segmented,  mainly  brown,  distal  two  segments  hyaline.  Ante- 
rior pseudopod  with  various  serrulate  claws  (Plate  5,  fig.  152), 
basal,  small,  strongly  serrulate  claws  arranged  into  five  trans- 
verse lines,  distal  long,  slightly  serrulate  claws  arranged  into 
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about  three  lines ;  posterior  pseudopod  with  fifteen  strong,  simple 
claws ;  caudal  tuft  of  setse  consisting  of  seven  long,  black  setse  on 
a  cylindrical  chitinized  ring;  anal  gills,  dorsal  pair  short,  oval, 
and  ventral  pair  long,  cylindrical. 

Nest  case. — Larvas  free-living.  Pupal  nest  case  closely  sim- 
ilar to  that  of  Cardiocladms  fiiscus  Kieffer,  white,  oval,  built  in 
a  small  concavity  on  stone,  about  3.5  millimeters  long  and  2  wide. 

Habitat — Rapid  stream;  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  March  25,  1936. 

Allotopotype. — Female ;  March  25,  1936. 

Paratopotypes, — Males  and  females;  March  25,  1936. 

Type  specimens. — Alcoholic;  imagines  extruded  from  mature 
pupae,  pupse,  and  larvse;  deposited  in  the  entomological  labor- 
atory, Kyoto  Imperial  University;  collected  by  M.  Tokunaga. 

This  species  resembles  S.  (O.)  virtunensis  Goetghebuer  in  the 
coloration  of  both  sexes  and  in  the  structure  of  the  male  hypo- 
pygium.  The  latter  species  differs,  however,  from  the  present 
midge  in  that  the  halteres  are  white,  the  male  antennal  ratio 
is  about  1,  and  the  first  tarsal  segment  of  the  foreleg  is  about 
half  as  long  as  the  tibia. 

SPANIOTOMA  (ORTHOCLADIUS)  SUSPENSA  sp.  nov. 

The  immature  forms  of  the  present  species  are  common  in  a 
mountain  stream  at  Kibune,  Kyoto. 

Male. — Body  about  4  to  4.2  millimeters  long,  almost  entirely 
black;  haltere  with  stem  black,  knob  white.  Head  with  eyes 
bare.  Antenna  14-segmented ;  antennal  ratio  1.5  to  1.7.  Palpus 
with  four  distinct  segments  (5: 10: 11: 16).  Thorax  with  pleu- 
ral membranes  yellow,  scutum  with  brownish  areas  near  wing 
bases.  Legs  with  tarsal  spurs  on  two  proximal  segments  of 
middle  and  hind  legs;  empodium  comparatively  short;  no  pul- 
villi.  Proportional  lengths  of  segments  of  fore  and  hind  legs 
75:84:58:37:25:17:12  and  91:95:54:34:25:17:12,  re- 
spectively. Wing  (Plate  1,  fig.  15)  with  fMCu  under  fR.  Ab- 
dominal  terga  dark  brown,  with  a  black  median  stripe;  pale 
triangular  area  of  first  tergum  not  reaching  caudal  margin  of 
segment.  Hypopygium  (Plate  2,  fig.  38)  similar  to  that  in  S. 
(O.)  kanii,  with  a  long,  thickly  spinulose,  anal  point. 

Female. — Body  about  4.5  millimeters  long,  extensively  black. 
Antenna  6-segmented  (3  :  6  :  4  :  3.8  :  4.1  :  9.5),  with  two  short 
preapical  setae.  Scutum  somewhat  yellowish  at  shoulder  parts 
and  lateral  sides ;  scutellum  dark  brown.    Abdominal  terga  black. 
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narrowly  yellow  along  caudal  margin  of  each  tergum;  sterna 
yellow,  with  two  dark  lateral  stripes  and  a  median  dark  cloud. 
Relative  lengths  of  segments  of  fore  and  hind  legs  61  :  69  :  47  : 
28  :  22  :  16  :  10  and  72  :  76  :  42  :  26  :  21  :  14.5  :  11,  respectively. 
Cercus  (Plate  3,  fig.  63)  black,  with  prominent  ventral  lobe; 
spermatheca  (Plate  3,  fig.  64)  almost  spherical,  hyaline,  dark 
brown  only  at  apical  part,  with  curved  neck  region.  Other 
structures  mainly  as  in  male. 

Pu/pa, — Male  about  4  millimeters  long,  female  5 ;  exuviae  hya- 
line. Head,  thorax,  and  abdominal  end  dark ;  abdominal  tergum 
extensively  finely  spinulose,  with  a  large  dark  cloud;  sternum 
finely  spinulose  on  anterior  part,  with  a  narrow  dark  band  along 
anterior  margin.  Head  with  a  pair  of  minute  papillae  on  clypeal 
region,  an  isolated  seta  on  either  general  region;  labral  sheath 
black  on  distal  margin,  with  a  pair  of  minute  apical  points. 
Thoracic  respiratory  organ  (Plate  3,  fig.  70)  white,  tubular. 
Chsetotaxy  of  abdominal  segments:  Five  pairs  of  minute  setse 
(a,  b,  c,  d,  and  e  )  on  tergum,  four  pairs  of  minute  setse  (i,  j, 
k,  and  e)  on  sternum,  three  setse  (g,  n,  and  0)  on  either  lateral 
side;  often  ventral  setae  j  or  k  double,  sometimes  atrophied; 
ultimate  tergum  with  two  caudal  lobes  which  are  more  widely 
separated  in  male  than  in  female,  with  one  pair  of  anterior  setae 
en  lateral  side  and  one  pair  of  minute  setae  on  mesal  margin  of 
caudal  incision.  Abdominal  terga  with  characteristic  spinose 
black  patches  (Plate  3,  fig.  80)  ;  second  to  fifth  terga  each  with 
a  small  oval  patch  on  caudomesal  ridge,  spines  on  this  patch 
directed  cephalad ;  third  to  eighth  terga  each  with  a  larger  oval 
patch  on  cephalomesal  part,  spines  on  this  patch  directed  caudad ; 
third  to  seventh  terga  each  with  a  pair  of  very  finely  spinulose 
ridges  on  caudal  margin,  these  ridges  somewhat  obscure  in  third 
segment.  Genital  sheaths  in  male  extending  caudad  far  beyond 
caudal  lobes  of  ultimate  tergum,  in  female  ending  before  caudal 
ends  of  tergal  lobes  (Plate  3,  fig.  85). 

Larva. — Body  about  6  to  7  millimeters  long,  almost  entirely 
dark  green  in  life.  Head  yellowish  brown  or  brown,  with  a  pair 
of  oval  dark  clouds  on  lateral  sides  before  eye  spots,  a  small  dark 
cloud  on  clypeal  region;  eye  spot  rather  variable,  usually  con- 
sisting of  two  small  spherical  masses  of  pigment  and  sometimes 
of  a  single  reniform  mass  of  pigment.  Antenna  (Plate  4,  fig. 
100)  short,  5-segmented;  first  segment  with  a  large  hyaline  and 
a  short  dark  sensory  projection ;  second  segment  with  an  apical 
visorlike  projection.  Labrum  (Plate  4,  fig,  118)  with  a  pair  of 
unequally  bifurcate  distomesal  appendages  which  are  not  pro- 


«o,  3  Tokunaga:  Chironomidx  from  Japan,  XI  325 

vided  with  a  common  basal  plate;  epipharynx  (Plate  4,  fig.  118) 
with  three  large  mesal  teeth  between  U-sclerite,  besides  eight 
pairs  of  lateral  teeth;  premandible  (Plate  4,  fig.  118)  strongly 
angulated;  mandible  with  four  small  cutting  teeth  and  a  long 
apical  tooth;  brustia  minutely  serrulate.  Maxilla  (Plate  4,  fig. 
122)  without  marginal  spines  on  outer  lobe,  with  many  dark 
strong  spines  on  mesal  lobe.  Mentum  (Plate  5,  fig.  135)  with 
a  very  broad  mesal  tooth  and  about  eight  small  teeth  on  either 
lateral  side,  basal  setae  bifid.  Hypopharynx  (Plate  5,  fig,  145) 
thickly  fringed  with  strong  brown  spines  on  lateral  sides ;  median 
lobe  provided  with  five  or  six  pairs  of  yellow  spatulate  projec- 
tions ;  dorsal  wall  with  many  small,  dark-brown,  scalelike  projec- 
tions. Anterior  pseudopod  with  numerous  yellow  claws,  these 
claws  arranged  in  about  six  or  seven  transverse  lines;  those 
arranged  on  basal  four  or  five  lines  distinctly  pectinate  and  those 
of  distal  two  lines  very  long,  almost  simple  (Plate  5,  fig.  151). 
Posterior  pseudopod  with  sixteen  long  black  claws.  Caudal 
tuft  of  setae  consisting  of  six  long  black  set^e  on  small  fleshy 
tubercle,  latter  with  a  minute  chitinized  plate  on  caudal  side. 
Anal  gills  equally  oval  and  short. 

Nest  case, — Larval  nest  case  cylindrical,  about  20  to  37  mil- 
limeters long,  2.6  to  3.5  millimeters  in  diameter,  fixed  on  stone 
at  one  end,  thickly  covered  with  sedentary  diatoms  and  appear- 
ing entirely  green.  Pupal  nest  case  similar  in  size  to  larval  nest 
case,  with  an  oval  pupal  chamber  at  free  end;  pupal  chamber 
somewhat  pointed  at  distal  end,  with  one  respiratory  opening  at 
either  end  of  chamber,  about  7  millimeters  long  and  3.2  wide. 

Habitat, — Mountain  stream;  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  March  25,  1936. 

Allotopotype. — Female;  March  25,  1936. 

Paratopotypes. — Males  and  females ;  March  25,  1936. 

Type  specimens. — Alcoholic  imagines,  pupss,  and  larv^;  de- 
posited in  the  entomological  laboratory,  Kyoto  Imperial  Univer- 
sity; collected  by  M.  Tokunaga. 

The  immature  forms  are  somewhat  allied  to  S.  (0.)  rivulorum 
Kieffer,  reported  by  Dr.  A.  Potthast,(7)  but  in  the  allied  species 
the  pupa  carries  imbricate  tubular  respiratory  organs,  posterior 
tergal  spinose  patches  that  are  elongate  and  concave  cephalad, 
and  spinose  complete  ridges,  each  of  which  consists  of  a  single 
line  of  spines,  along  caudal  margins  of  fourth  to  sixth  terga.  The 
imagines  are  somewhat  related  to  S.  (0.)  rubicunda  Meigen  and 
S.  (O.)  nivium  Kieffer;  they  are,  however,  different  in  the  struc- 
tures of  the  male  ultimate  tergum.    In  the  latter  species,  more- 
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over,  the  lateral  sides  of  the  thorax  and  abdomen  are  somewhat 
white  and  the  relative  length  of  the  foretibia  and  first  tarsal 
segment  is  about  15 :  10,  in  this  respect  differing  from  the  pres- 
ent fly. 

SPANIOTOMA  (ORTHOCLADIUS)  SAXOSA  sp.  nov. 

This  species  is  common  on  stones  in  a  rapid  stream  in  winter. 

Male. — Body  about  3.5  millimeters  long,  almost  entirely  black; 
pseudosutural  areas  somewhat  dark  brown.  Head  with  eyes 
bare;  antenna  14-segmented ;  antennal  ratio  about  1.3.  Middle 
and  hind  legs  with  tarsal  spurs  on  two  proximal  segments ;  em- 
podium  comparatively  short ;  relative  lengths  of  segments  of  fore- 
leg about  15: 17.6: 14:  9.4:  7.3:  5.3:  3.8,  of  hind  leg  21.7:  22.6: 
13.8 :  8.9 :  6.4 :  4.6 :  3.7.  Hypopygium  with  setigerous  anal  point ; 
coxite  with  a  small  mesal  lobe;  style  (Plate  2,  fig.  39)  with  a 
piominent  triangular  preapical  ridge. 

Female, — Body  about  3.4  to  3.8  millimeters  long,  yellow  in 
ground  color,  with  three  distinctly  separated  black  scutal  vittse. 
Head  black,  with  antenna  6-segmented  (21.5:36.8:19.8:21.3: 
21.8:  58.5) ;  ultimate  antennal  segment  with  an  apical  seta,  pube- 
scent on  distal  two-thirds  with  hyaline  hairs.  Palpus  with  four 
distinct  segments  (23 :  51 :  46 :  72) .  Thorax  extensively  yellow; 
scutum  with  three  black  vittse,  median  vitta  sometimes  separated ; 
scutellum  brown;  postscutellum  black;  pronotum  with  a  brown 
cloud  at  either  lateral  side ;  pleural  side  very  extensively  yellow, 
sclerites  brown,  a  black  spot  on  either  side  near  wing  base ;  ster- 
nepisternum  with  a  black  stripe  which  is  narrowly  separated 
from  the  black  sternal  area  by  a  yellow  stripe.  Halteres  yellow. 
Legs  with  coxse  black,  trochanters  and  bases  of  femora  yellow; 
other  parts  black;  tarsal  spurs  present  on  three  proximal  seg- 
ments of  middle  and  hind  legs;  leg  ratio  of  foreleg  about  0.77 
(0.75  to  0.8).  Wing  (Plate  1,  fig.  16)  dark  by  transmitted  light, 
yellow  on  basal  area ;  f MCu  under  f R ;  CUj  sinuous  at  tip.  Ab- 
domen dark  brown  on  dorsal  side,  brown  on  ventral  side,  nar- 
rowly yellowish  brown  on  caudal  margin  of  each  tergum;  ulti- 
mate segment  darker;  cerci  (Plate  3,  fig.  62)  with  long  ventral 
lobe,  yellowish  brown;  spermathecse  oval,  mainly  brown,  some- 
what yellow  on  basal  third  or  more,  black  on  neck  region. 

Pwpa. — Body  about  3.5  to  3.8  millimeters  long  in  male  and  4 
in  female,  mainly  dark  brown,  without  swimming  hairs  and  lat- 
eral expansions.  Head  with  two  distinct  frontal  tubercles. 
Thoracic  respiratory  organs  (Plate  3,  fig.  61)  white,  oval;  para- 
tergal  margin  with  a  prominent  tubercular  lobe  before  wing 
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base.  First  to  third  or  fourth  abdominal  segments  each  with  a 
papillif orm  swelling  on  caudal  part  of  either  lateral  side ;  second 
to  ninth  terga  each  with  a  finely  spinulose  area  on  cephalic 
half;  eighth  tergum  with  a  pair  of  minute  tubercles  on  caudal 
margin;  second  to  sixth  abdominal  sterna  each  with  a  finely 
spinulose  area  on  caudal  half;  seventh  and  eighth  sterna  each 
with  a  pair  of  finely  spinulose  small  areas  along  cephalic  margin ; 
sixth  and  eighth  sterna  each  with  a  pair  of  thickly  spinose  dark 
areas  on  caudolateral  part.  Ch^totaxy  of  abdomen:  Tergum 
with  five  pairs  of  small  setse  a,  b,  c,  d,  and  e,  sternum  with  four 
pairs  of  minute  setse  i,  j,  k,  and  I,  lateral  side  with  two  small 
dorsal  g  and  h  and  a  ventral  n  seta  on  middle  part ;  eighth  seg- 
ment with  only  tergal  e  setse,  sternal  I  setae,  and  somewhat 
with  double  n  setse ;  ultimate  segment  without  setse.  Character- 
istic arrangement  of  spinose  ridges  and  patches  as  follows :  Sec- 
ond and  third  terga  each  with  a  distinct  spinose  ridge  along 
caudal  margin,  about  one-third  as  long  as  caudal  margin  and 
carrying  numerous  black  spines  grown  cephalad;  fourth  and 
fifth  terga  (Plate  3,  fig.  77)  each  vdth  a  smaller  black,  spinulose 
patch  just  along  cephalic  margin  of  the  spinose  ridge,  which  is 
similar  in  structure  to  that  of  the  preceding  segment,  this 
spinulose  patch  carrying  numerous  minute  black  spinules  which 
are  all  grown  caudad ;  sixth  and  seventh  terga  each  with  a  larger 
caudal  spinulose  patch  which  is  similar  in  structure  to  that  of 
the  two  preceding  segments  but  larger,  being  about  one-third  or 
more  of  caudal  margin  of  segment.  Ultimate  segment  (Plate 
3,  fig.  89)  with  a  pair  of  small  black  tergal  lobes;  genital  sheaths 
of  male  very  long,  straight,  extending  caudad  beyond  caudal 
lobes  of  ultimate  tergum ;  those  of  female  very  short  but  visible 
in  dorsal  aspect,  being  slightly  beyond  caudal  lobes. 

Larva.— Body  about  4.5  millimeters  long,  greenish  brown  in 
ground  color  in  life.  Head  brown,  lateral  and  ventral  side  ex- 
tensively yellow.  Antenna  (Plate  4,  fig.  97)  mainly  brown;  ul- 
timate segment  hyaline.  Labrum  (Plate  4,  fig.  117)  with  paired 
distomesal  appendages  equally  bifurcate;  epipharynx  (Plate  4, 
fig.  117)  with  five  large  hooks  between  arms  of  U-shaped  chitin- 
ization,  a  large  oval  proximal  plate;  premandible  (Plate  4,  fig. 
109)  distinctly  spatulate,  and  with  a  pointed  tip.  Mandible 
with  four  small  cutting  teeth,  two  plumose  hairs  at  base. 
Maxilla  (Plate  4,  fig.  125)  fringed  thickly  with  scalelike  and 
strong  trichoid  spines;  palpus  flattened  disclike.  Mentum 
(Plate  5,  fig.  134)  with  three  large  median  teeth,  a  pair  of  large 
lateral  and  four  pairs  of  small  pointed  lateral  teeth.    Hypo- 
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pharynx  (Plate  5,  fig.  146)  not  thickly  fringed,  with  only  two 
strong  lateral  spines  and  several  sensillse  on  either  side ;  median 
lobe  branched  into  four  pairs  of  trichoid  projections  of  which 
one  pair  are  finely  serrulate.  Anterior  pseudopod  with  various 
claws  (Plate  5,  fig.  153)  which  are  golden  yellow  and  arranged 
into  about  fifteen  transverse  lines;  claws  of  basal  four  lines 
very  slender,  small,  simple;  those  of  next  six  lines  variously 
serrate ;  those  of  next  three  lines  long,  slender,  serrate  only  on 
apical  one-third  or  more;  those  of  two  distal  lines  very  long, 
slender,  simple.  Posterior  pseudopod  with  sixteen  large,  black, 
simple  claws.  Caudal  tuft  of  setse  consisting  of  five  short  setae 
grown  on  small  fleshy  tubercle.  Dorsal  pair  of  anal  gills  short, 
oval;  ventral  pair  slender,  tubular. 

Nest  case. — Larval  nest  cases  clearly  hyaline,  gelatinous,  some- 
what irregular,  closely  applied  to  stones  along  small  crevices 
on  surface,  about  10  to  16  millimeters  long  and  3  to  5  wide  in 
full-grown  larvse.  Pupal  nest  cases  also  clearly  hyaline  and  gela- 
tinous, somewhat  oval,  closely  adhering  on  stones  with  short 
stems;  chamber  part  about  7  to  10  millimeters  long  and  4  to  6 
wide ;  stem  part  about  3  millimeters  long. 

Habitat. — Rapid  stream;  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  March  25,  1936. 

Allotopotype. — Female;  March  25,  1936. 

Paratopotypes. — ^Males  and  females;  March  25,  1936. 

Type  specimens. — Alcoholic  imagines,  pupse,  and  larvse;  de- 
posited in  the  entomological  laboratory,  Kyoto  Imperial  Univer- 
sity; collected  by  M.  Tokunaga. 

The  present  species  is  allied  to  the  following  species:  S.  (0.) 
rubicunda  Meigen,  S.  (O.)  thienemanni  Kieffer,  and  S.  (O.) 
oblidens  Walker.  These  allied  species,  however,  may  be  easily 
distinguished  from  the  present  species  in  the  following  points: 
In  S.  Ttibicunda  the  male  hypopygium  is  provided  with  a  bare 
ultimate  tergum,  and  the  ridges  of  the  styles  are  slightly  devel- 
oped; in  S.  thienemanni  the  two  distal  tarsal  segments  of  all 
legs  are  subequal  in  length,  the  male  antennal  ratio  is  about  2, 
and  the  male  hypopygium  is  provided  with  a  very  large  mesa] 
lobe  of  the  coxite;  in  S.  oblidens  the  male  antennal  ratio  is  about 
2  and  the  style  of  the  hypopygium  carries  a  very  slightly  devel- 
oped ridge.  The  immature  forms  of  the  present  species  closely 
resemble  those  of  S.  thienemanni;  the  pupa  of  the  latter,  how- 
ever, is  not  provided  with  the  spinose  ridge  on  the  second  ter- 
gum.    Similar  pupal  nest  cases  are  also  known  in  the  cases  of 
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S.  thienemanni  Kieff er,  S.  rivicola  Kieff er,  and  S.  minuta  Zetter- 
stedt. 

SPANIOTOMA  (ORTHOCLADIUS)   FILAMENTOSA  sp.  nov. 

This  species  is  commonly  found  in  a  rapid  stream  in  Kyoto. 
The  immature  forms  build  their  nest  cases  on  stones  of  clear 
streams, 

Male. — Body  about  4  millimeters  long,  almost  entirely  black; 
scutellum  somewhat  dark  brown;  haltere  with  white  knob. 
Head  with  eyes  bare ;  antenna  14-segmented,  with  antennal  ratio 
about  1.9.  Legs  without  pulvilli;  middle  and  hind  legs  with 
tarsal  spurs  on  two  proximal  segments;  leg  ratio  about  0.73  to 
0.75  in  foreleg  and  0.58  to  0.62  in  hind  leg.  Wing  (Plate  1,  fig. 
17)  with  costa  slightly  produced  beyond  end  of  R4+5,  R2+3  ending 
before  middle  between  ends  of  Ri  and  R4+5,  Ri  about  half  as  long 
as  R4+5,  fMCu  under  crossvein.  Coxite  of  hypopygium  very 
long,  with  a  prominent  basal  lobe  on  mesa!  side;  style  (Plate  2, 
fig.  40)  flattened,  with  a  preapical  ridge  slightly  developed;  ul- 
timate tergum  without  setae;  anal  point  long,  pubescent,  with 
strong  scattered  spinules. 

Female. — ^Body  about  4.2  millimeters  long.  Head  entirely 
dark  brown ;  antenna  6-segmented  (25 :  38 :  24 :  23 :  21 :  68) ;  its 
ultimate  segment  entirely  pubescent  with  small  hyaline  hairs, 
with  a  long  and  a  small  apical  seta,  subequal  in  length  to  three 
preceding  segments  taken  together.  Thorax  extensively  yellow 
at  side ;  pronotum  brown,  somewhat  dark  at  side ;  scutum  brown, 
with  a  dark-brown  median  vitta  and  two  black  lateral  vittse 
on  brown  ground  color,  these  three  vittse  subconfluent ;  scutellum 
brown;  postscutellum  black;  pleural  sclerites  entirely  black. 
Haltere  with  white  knob.  Wing  with  basal  part  yellow,  Ri 
longer  than  half  of  R4+5,  end  of  R2+3  slightly  separated  from 
end  of  Ri.  Abdominal  terga  entirely  brown.  Cercus  (Plate  3, 
fig.  65)  pale  brown;  ultimate  sternum  subdivided  into  hemister- 
nites  which  are  very  widely  separated,  highly  setigerous,  proj- 
ecting caudoventrad ;  spermathecse  somewhat  oval,  mainly  dark 
brown,  with  basal  part  brown.  Other  structures  largely  as  in 
male. 

Pupa. — Body  about  4.5  to  5  millimeters  long;  exuviae  exten- 
sively dark ;  abdominal  dorsal  side  extensively  dark ;  caudal  area 
of  each  tergum  hyaline.  Head  with  vertex,  labrum,  compound 
eyes,  and  antennal  bases  dark  brown,  other  parts  pale  brown, 
without  frontal  tubercles,  with  three  pairs  of  small  set^:  One 
pair  on  vertex  between  antennal  bases  and  two  setae  on  either 
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genal  part.  Thorax  with  several  black  setae  and  three  small 
papilliform  tubercles  on  either  side.  Thoracic  respiratory  or- 
gans (Plate  3,  fig.  72)  white,  filiform,  rarely  slightly  branched 
only  at  tip.  Abdomen  with  lateral  expansions  on  four  caudal 
segments,  without  lateral  swimming  hairs ;  segments  from  second 
to  seventh  finely  spinulose  in  varying  extent  on  both  dorsal 
and  ventral  sides;  first,  eighth,  and  ninth  segments  without 
spinulose  areas.  Chsetotaxy  as  follows :  Tergum  typically  with 
five  pairs  of  setse  (a,  &,  c,  d,  and  e) ,  sternum  also  with  five  pairs 
of  set^  (i,  j,  k,  I,  and  m),  either  lateral  side  with  two  n  setse  and 
one  0  seta ;  a,  e,  i,  and  /  set^  longer  than  others ;  d  setse  often  ab- 
sent on  first  three  segments ;  first  segment  with  g  seta  on  lateral 
side  and  only  one  pair  of  i  setse  on  ventral  side ;  eighth  segment 
with  only  one  pair  of  e  seta3  on  dorsal  side,  one  pair  of  m  setse 
on  ventral  side,  and  single  g,  n,  and  0  setse  and  double  h  setse  on 
either  lateral  side;  these  set^  of  eighth  segment  stronger  than 
in  other  segments ;  ultimate  segment  with  only  three  very  strong 
black  setse  at  caudal  end  of  each  tergal  lobe.  Characteristic 
arrangement  of  spinose  ridges  (Plate  3,  figs.  79  and  82)  as  fol- 
lows: Second  tergum  with  a  large  caudal  ridge  which  is  about 
half  as  long  as  caudal  margin  of  segment  and  composed  of  small 
black  booklets  arranged  into  about  three  lines;  these  booklets 
curved  dorsocephalad ;  each  booklet  with  a  minute  tooth  at 
shoulder  part;  third  to  fifth  terga  each  with  a  long  caudal  ridge 
which  is  almost  as  long  as  entire  caudal  margin  of  segment  and 
composed  of  small  black  spines  arranged  into  about  three  lines ; 
these  spines  extending  straight  dorsocephalad;  sixth  tergum 
without  special  spinose  ridge,  its  mesal  spinose  area  with  strong 
spines  on  caudal  part  along  margin ;  fourth  to  sixth  sterna  each 
with  a  pair  of  small  spinulose  areas  on  caudolateral  parts.  Ulti- 
mate segment  (Plate  4,  fig.  93)  of  male  with  genital  sheaths 
extending  straight  caudad,  beyond  tergal  lobes;  female  genital 
sheaths  almost  as  long  as  tergal  lobes. 

Larva, — ^Body  about  6  to  7  millimeters  long  in  full-grown 
stage,  yellowish  green.  Head  brown,  with  pale  round  areas 
around  eye  spots.  Antenna  (Plate  4,  fig,  101)  5-segmented, 
,  Labrum  with  a  pair  of  unequally  bifurcate  distomesal  append- 
ages, one  very  strong  simple  appendage  and  many  simple  trichoid 
appendages  along  distal  margin  of  either  lateral  side;  epi- 
pharynx  with  a  large  median  hooklike  tooth,  nine  lateral  hook- 
like teeth  of  various  sizes,  and  two  lateral  simple  spines  between 
U-shaped  thickening,  a  small  basal  thickened  plate  (Plate  4,  figs. 
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108  and  119).  Mandible  comparatively  slender,  with  four  cut- 
ting teeth.  Maxilla  (Plate  5,  fig.  127)  with  a  tuft  of  strong 
spines  on  mesal  lobe,  many  scalelike  marginal  spines  on  both 
lobes.  Mentum  (Plate  5,  fig.  136)  with  a  very  broad  median 
tooth,  truncate  apically,  first  lateral  teeth  broad,  other  five  pairs 
of  lateral  teeth  pointed,  basal  setae  simple,  single.  Hypopharynx 
(Plate  5,  fig.  147)  thickly  fringed  with  long  spines,  with  a  pair 
of  very  strong  preapical  spines,  median  lobe  with  a  pair  of  min- 
ute dorsal  papillse,  a  pair  of  trichoid  projections  and  many  flat- 
tened projections;  dorsal  wall  distinctly  imbricate,  with  many 
small  comblike  scales.  Anterior  pseudopod  with  numerous 
claws  of  various  sizes  which  are  arranged  into  about  fifteen 
transverse  lines ;  claws  of  two  basal  lines  minute,  simple ;  those 
of  next  eight  lines  variously  serrate;  those  of  following  four 
lines  elongate,  finely  serrulate  basally  and  roughly  serrate  api- 
cally; those  of  distal  line  very  slender,  finely  serrulate  only  on 
basal  part  (Plate  5,  fig.  158).  Posterior  pseudopod  with  sixteen 
slender,  simple  claws.  Caudal  tuft  to  setse  composed  of  six  long 
setse  grown  on  small  fleshy  papilla.  Four  anal  gills  similar  in 
shape  and  size,  elongate,  tubular,  somewhat  swollen  on  basal 
half. 

Nest  case. — Both  pupal  and  larval  nest  cases  built  on  stones 
with  muddy  debris,  somewhat  tubular,  closely  applied  with  en- 
tire length  on  stones  along  crevices;  cases  of  full-grown  larvse 
and  pupsB  about  10  to  12  miUimeters  long  and  about  3  to  4  mil- 
limeters wide. 

Habitat, — Torrential  stream;  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  March  25,  1936. 

Allotopotype. — Female;  March  25,  1936. 

Paratopotypes. — ^Males  and  females ;  March  25,  1936. 

Type  specimens. — Alcoholic  imagines,  pupae,  and  larvae;  de- 
posited in  the  entomological  laboratory,  Kyoto  Imperial  Univer- 
sity ;  collected  by  M.  Tokunaga. 

This  torrential  midge  somewhat  resembles  S.  (O.)  thiene- 
manni  Kieffer  and  S.  (0.)  nivium  Kieffer,  but  may  be  distin- 
guished from  them  by  the  following  characters  of  the  male:  In 
the  first  allied  species,  antennal  ratio  about  2,  two  scutal  stripes 
between  vittae  dull  yellow,  and  scutal  vittse  less  shiny.  In  the 
second  allied  species  antennal  ratio  about  1.5,  pleural  side  with 
white  clouds,  foreleg  ratio  about  0.67,  costal  vein  of  wing  not 
produced  beyond  end  of  R4+5,  and  lateral  sides  of  abdomen  white. 

28107 5 
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SPANIOTOMA   (TRICHOCLADIUS)   INTERMEDIA  sp.  nov. 

The  present  species  was  often  collected  in  mountain  streams 
in  winter.  The  prepupal  and  pupal  forms  are  found  in  hyaline 
gelatinous  nest  cases  closely  applied  to  stones,  while  the  younger 
larvae  are  free-living,  actively  crawling  on  the  surface  of  stones. 

Male. — Body  about  3  millimeters  long,  entirely  black.  Head 
with  eyes  pubescent.  Antenna  14-segmented ;  antennal  ratio 
about  1.1.  Thorax  with  very  minute  humeral  pits.  Legs  with 
tarsal  spurs  on  two  proximal  segments  of  middle  and  hind  legs ; 
no  pulvilli;  proportional  lengths  of  segments  of  legs  16.8  :  21.7  : 
15.5  :  9.4  :  7.5  :  5.6  :  3.8  in  foreleg  and  21.7  :  25.5  :  13.1  :  8.4  : 
6.8  :  4.6  :  3.8  in  hind  leg.  Wing  with  costal  vein  very  slightly 
produced  beyond  end  of  R4+5,  R2+3  ending  at  one-fourth  between 
ends  of  Ri  and  R4+5,  fMCu  slightly  beyond  fR.  H3T)opygium 
with  ultimate  tergum  slightly  setigerous  at  caudolateral  mar- 
gins ;  anal  point  roughly  spinose  with  short  strong  spines ;  coxite 
slender,  slightly  swelling  mesad,  with  a  basal  triangular  lobe; 
style  (Plate  2,  fig.  41)  with  a  large  dorsal  thickened  ridge. 

Female. — Body  about  3.5  millimeters  long,  color  as  in  S.  (O.) 
saxosa  or  more  yellowish.  Antenna  6-segmented  (18:32:22: 
20  :  24  :42),  with  two  preapical  setse,  scape  yellow.  Propor- 
tional lengths  of  segments  of  fore  and  hind  legs :  18.4  :  23.5  : 
16.5  :  10.9  :  8.2  :  6  :  3.8  and  24.6  :  29.7  :  15.1  :  9.2  :  7.5  :  4.7: 
3.8,  respectively.  Cercus  (Plate  3,  fig.  60)  with  large  ventral 
lobe ;  spermathecse  as  in  S.  (0.)  saxosa.  Other  structures  mainly 
as  in  male. 

Pupa. — Body,  male,  about  3.5  millimeters  long ;  female,  4.  Ex- 
uviae with  head,  thorax,  and  ultimate  tergum  yellowish  brown; 
abdominal  dorsal  side  yellow,  ventral  side  hyaline.  Head  with 
paired  frontal  tubercles  pointed  in  male  and  blunt  in  female, 
without  distinct  setae.  Thorax  without  respiratory  organs. 
Abdomen  without  lateral  swimming  hairs  and  expansions; 
third  to  eighth  terga  in  male  and  third  to  ninth  in  female  spinu- 
lose  on  cephalomesal  area,  sterna  from  second  to  seventh  very 
finely  spinulose  on  anterior  area.  Abdominal  chsetotaxy  as  fol- 
lows :  Tergum  typically  with  five  pairs  of  small  setse  (a,  b,  c,  d, 
and  e),  sternum  with  four  pairs  of  minute  setse  (  ^,  j,  fc,  and  0>, 
either  lateral  side  with  a  dorsal  g  and  two  ventral  n  and  0  setse ; 
eighth  segment  with  only  two  pairs  of  dorsal  e  and  g  setse ;  ulti- 
mate segment  without  setse.  Characteristic  arrangement  of 
spinose  patches  as  follows:  Third  to  eighth  terga  each  with  a 
black  spinose  patch  along  caudal  margin ;  these  spinose  patches 
consisting  of  black  spines,  about  two-fifths  as  long  as  caudal 
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margin  of  segment;  spines  of  patches  arranged  in  about  five 
transverse  lines  and  extending  straight  caudad  (Plate  3,  fig  74). 
Genital  sheaths  of  male  very  long,  distinctly  upcurved,  of  female 
very  short  but  visible  in  dorsal  aspect  between  tergal  lobes 
(Plates,  fig.  84). 

Larva, — Body  about  5.5  to  6.2  millimeters  long  in  full-grown 
stage,  largely  purplish  black;  thoracic  segments  somewhat  paler. 
Head  black,  with  black  double  eye  spots  on  yellow  oval  areas. 
Antenna  (Plate  4,  fig.  102)  5~segmented,  with  a  large  trichoid 
sensilla  which  is  slightly  shorter  than  four  distal  segments  put 
together,  minute  ultimate  segment  hyaline,  other  segments 
black.  Labrum  with  a  pair  of  equally  bifurcate  distomesal  ap- 
pendages on  a  common  cordiform  plate,  other  appendages  all 
simple  and  trichoid.  Epipharynx  closely  similar  to  that  of  S. 
(O.)  filamentosa,  but  each  lateral  group  of  hooklike  teeth  com- 
posed of  only  four  teeth  and  basal  plate  elongate,  differing  from 
teeth  in  S.  filamentosa.  Mandible  with  five  cutting  teeth,  a 
plumose  basal  seta  on  mesal  edge.  Maxilla  (Plate  5,  fig.  129) 
with  disclike  palpus,  fringed  with  many  hyaline  trichoid  spines. 
Mentum  (Plate  5,  fig.  137)  with  median  tooth  broad,  slightly 
subdivided  apically;  first  lateral  teeth  broad,  blunt  apically; 
other  five  lateral  pairs  smaller,  pointed;  basal  setae  simple. 
Hypopharynx  (Plate  5,  fig.  148)  fringed  with  simple  spines  on 
lateral  side,  with  two  strong  simple  spines  and  one  plumose  spine 
on  either  distolateral  margin,  median  lobe  branched  into  four 
pairs  of  serrulate  projections.  Anterior  pseudopod  with  various 
yellow  claws  which  are  arranged  into  about  twenty  transverse 
lines ;  claws  of  four  basal  lines  simple,  those  of  thirteen  middle 
lines  short,  pectinate,  and  those  of  three  distal  lines  slender, 
pectinate  only  on  apical  part  (Plate  5,  fig.  155).  Posterior  pseu- 
dopod with  sixteen  claws  which  are  large,  black,  strongly  curved, 
and  simple.  Setse  of  caudal  tuft  six,  very  long,  grown  on  a 
small  fleshy  common  tubercle.  Anal  gills  with  dorsal  pair 
elongate  and  oval;  ventral  pair  longer,  constricted  at  middle, 
basal  part  swollen  distinctly. 

Nest  case. — Cases  built  in  prepupal  stage,  hyaline,  gelatinous, 
oval,  about  8  to  10  millimeters  long  and  5  wide. 

Habitat. — Clear  mountain  stream:  Honshu,  Japan. 

Holotype. — Male;  Kibune,  Kyoto;  March  25,  1936, 

Allotopotype. — Female ;  March  25,  1936. 

Paratopotypes. — Males  and  females  extruded  from  mature 
pupae;  March  25,  1936. 
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Type  specimens, — ^Alcoholic  imagines,  pupse,  and  larvae ;  depo- 
sited in  the  entomological  laboratory,  Kyoto  Imperial  Univer- 
sity; collected  by  M.  Tokunaga. 

The  pupa  of  the  present  species  is  distinctly  different  from 
other  known  Trichoclodius  pupae  in  the  absence  of  anal  bristles 
of  the  ultimate  tergal  lobes.  The  imago  is  intermediate  in  type 
between  two  groups,  Trichocladius  and  Acricotopus;  both  sexes, 
highly  differing  from  known  members  of  Trichocladius,  are 
not  provided  with  pulvilli ;  the  male,  differing  from  known  spe- 
cies of  Acricotopus,  is  provided  with  a  distinct  anal  point,  and 
the  female  carries  6-segmented  antennse. 

CHIRONOMIN/E 

CHIRONOMUS   (CHIRONOMUS)   CRASSIFORCEPS  Kieffer. 

Tendipes  crassiforceps  Kieffer,  Ann.   Mus.  Nat.   Hung.   14    (1916) 
111,  112. 

The  present  specimens  of  this  species  were  collected  from  a 
hot  spring,  about  38°C.  in  temperature,  at  Sozan,  Taihoku. 

Male. — Body  about  3.5  to  5.2  millimeters  long;  thoracic  ground 
color  white ;  abdomen  brown.  Head  and  mouth  parts  uniformly 
brown,  with  paired  frontal  tubercles.  Antenna  12-segmented ; 
antennal  ratio  about  1.6.  Thorax  with  four  distinct  scutal  vittse 
on  white  scutum,  median  vittse  brown,  lateral  vittee  dark  brown; 
scutellum  pale  brown;  postscutellum  black;  pleural  sclerites 
mainly  brown,  dorsal  part  of  sternepisternum  white.  Legs  en- 
tirely brown,  with  large  brown  pulvilli;  foretibia  with  a  blunt 
apical  projection;  proportional  lengths  of  segments  of  foreleg 
78  :  65  :  95  :  45  :  38  :  35  :  18,  of  middle  leg  78  :  74  :  32  :  19  : 
16  :  11  :  10,  and  of  hind  leg  90  :  82  :  45  :  25  :  24  :  14  :  11.  Wing 
about  2.7  millimeters  long,  with  veins  yellowish  brown,  cross- 
vein  brown;  fMCu  beyond  fR,  lA  extending  beyond  fMCu. 
Haltere  white.  Abdomen  and  hypopygium  brown;  eighth  ter- 
gum  somewhat  pale  brown  on  caudal  half.  Hypopygium  (Plate 
2,  fig.  42)  with  ultimate  tergum  setigerous;  anal  point  thickened, 
not  trilobate ;  style  very  large,  oval  in  lateral  aspect,  with  numer- 
ous short,  strong  spines  on  mesal  side  of  apical  half;  dorsal  ap- 
pendage long,  slender,  bare;  ventral  appendage  slender,  almost 
as  long  as  style,  without  special  apical  recurved  seise. 

Female.— Body  about  3.4  to  4.5  millimeters  long.  Antenna 
6-segmented  (20:39:32:33:28:61),  scape  yellow,  flagellum 
pale  brown ;  intermediate  flagellar  segments  each  with  a  distinct 
neck  region;  ultimate  segment  with  only  one  preapical  seta. 
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Palpus  5-s€gmented  (13:15:31:45:73).  Legs  with  propor- 
tional lengths  of  segments  56 :  44 :  70 :  34 :  28 :  26 :  14  in  foreleg, 
56  :  57  :  26  :  14  :  12  :  9  :  7  in  middle  leg,  and  65  :  64  :  40  :  22  : 
20:  10.5:  9  in  hind  leg.  Wing  (Plate  1,  fig.  18)  broad,  slightly 
constricted  on  caudal  margin  at  end  of  Cui.  Other  structures 
mainly  as  in  male. 

Pupa.— Body  about  5  to  6  millimeters  long.  Head  with  a  pair 
of  distinct  frontal  tubercles,  each  of  which  carries  a  small  apical 
seta.  Thoracic  respiratory  organ  as  in  C.  (C.)  dor  salts  Meigen 
but  smaller.  Second  abdominal  tergum  with  a  caudal  ridge  of 
booklets,  these  booklets  each  with  one  or  two  minute  teeth  at 
shoulder  part;  fifth  to  eighth  segments  each  with  a  lateral 
lamella  and  four  long  swimming  hairs  on  either  lateral  side; 
eighth  segment  with  a  pair  of  thin  simple  spines  on  caudolateral 
angles;  ultimate  segment  with  a  pair  of  lateral  semicircular 
lamellae  which  are  very  thickly  fringed  with  short  setae  arranged 
into  two  or  three  lines. 

Larva. — Body  about  7  millimeters  long,  blood-red  in  life.  Head 
yellowish  white,  black  only  on  eye  spots,  mentum,  apical  parts 
of  mandibles,  and  occipital  margin ;  eye  spot  consisting  of  three 
very  widely  separated  masses  of  pigment,  of  which  the  dorsal 
one  is  large,  reniform,  the  ventral  one  large  and  distinctly  con- 
stricted, the  caudal  one  very  small.  Antenna  (Plate  4,  fig.  98) 
5-segmented ;  first  segment  about  twice  as  long  as  four  following 
segments  taken  together.  Labrum  epipharynx  with  appendages 
closely  similar  to  those  of  C.  (C.)  dorsalis,  but  median  plumose 
appendage  of  labrum  (Plate  4,  fig.  Ill)  broad  and  more  strongly 
pectinate,  distomesal  comblike  appendage  of  ephipharynx  with 
about  twenty  teeth.  Mandible  (Plate  4,  fig.  112)  with  four 
cutting  teeth,  molar  edge  serrulate  into  three  small  teeth,  with 
four  basal  short  plumose  projections.  Maxilla  (Plate  5,  fig.  128) 
closely  resembling  that  of  C  (C.)  dorsalis.  Mentum  (Plate  5, 
fig.  138)  with  three  median  teeth,  of  which  the  lateral  pair 
are  small;  six  pairs  of  lateral  teeth  pointed.  Hypopharynx 
(Plate  5,  fig.  149)  fringed  with  hyaline,  comblike  scales  on  distal 
margin  and  with  long  spines  on  lateral  margins.  Anterior  pseu- 
dopod  with  numerous  simple  hairlike  claws  on  ventral  side, 
claws  of  several  distal  transverse  lines  (Plate  5,  fig.  159)  long, 
finely  serrulate.  Posterior  pseudopod  with  sixteen  golden-brown 
simple  claws.  Eighth  abdominal  segment  with  two  lateral  fila- 
ments on  either  side,  of  which  the  caudal  filament  is  longer,  but 
not  longer  than  the  segment.     Caudal  tuft  of  setae  consisting  of 
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seven  long  setae  which  grow  on  a  small  fleshy  tubercle.  Anal 
gills  equally  elongate  and  tubular. 

Habitat, — Hot  spring  of  sulphurous  water;  Formosa. 

Specimens. — Alcoholic  males,  females,  pupse,  and  larvse; 
Sozan,  Taihoku ;  deposited  in  the  entomological  laboratory,  Kyoto 
Imperial  University;  collected  by  Dr.  R.  Takahashi. 

The  imagines  are  somewhat  different  from  the  descriptions 
given  by  Dr.  J.  J.  Kieffer,{3)  the  type  specimens  being  said  to 
have  the  antennal  ratio  about  2  and  the  ventral  appendage  of  the 
male  hypopygium  to  carry  long  setse  on  its  apical  one-third. 

CHIRONOMUS  (CHIRONOMUS)  ACERBIPHILUS  sp.  nov. 

This  species  was  collected  from  a  pond  of  highly  acidic  water, 
pH  about  1.4,  at  Katanuma. 

Male, — Body  about  5.5  to  6  millimeters  long,  ground  color 
black.  Antenna  12-segmented ;  antennal  ratio  about  2.68. 
Thorax  pruinose.  Legs  with  dark-brown  pulvilli ;  foreleg  ratio 
about  1.2.  Haltere  dark  brown.  Wing  with  black  crossvein. 
Abdomen  almost  entirely  black;  terga  somewhat  paler  along 
caudal  margin.  Hypopygium  (Plate  2,  fig.  43)  with  anal  point 
slender;  style  with  dorsal  thickened  ridge;  dorsal  appendage 
with  apical  part  irregularly  serrulate;  ventral  appendage  com- 
paratively short,  extending  caudad  not  far  beyond  anal  point. 

Female, — Body  about  6  millimeters  long.  Antenna  6-seg- 
mented  (5  :  8  :  6  :  6  :  7.5  :  18) ;  antennal  ratio  about  0.67;  sec- 
ond segment  slightly  constricted;  intermediate  flagellar  seg- 
ments each  with  a  short  neck  region.  Foreleg  ratio  about  1.24. 
Spermathecse  two,  equal,  hyaline,  short-oval;  cercus  (Plate  3, 
fig.  66)  black,  somewhat  angulated.  Other  structures  mainly  as 
in  male. 

Habitat, — Acidic  water;  Honshu,  Japan. 

Holotype. — Male;  Katanuma,  Miyagi  Prefecture;  May,  1937. 

Allotopotype, — Female;  May,  1937. 

Paratopotypes, — Males  and  females ;  May,  1937. 

Type  specimens, — Alcoholic;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University;  collected  by  Mr.  K.  Fuji- 
matsu. 

This  species  is  very  closely  allied  to  C.  (C)  lugubris  Zetter- 
stedt,  but  the  two  are  distinguished  from  each  other  by  difference 
in  the  structures  of  the  male  hypopygium  and  by  the  shape  of 
the  female  cerci,  mentioned  above. 

TANYTARSUS   (MICROPSECTRA)   TAIWANUS  sp.  nov. 

This  midge  was  collected  at  Gokan,  Formosa,  altitude,  about 
3,000  meters. 
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Male. — Body  about  4.5  millimeters  long,  black  in  ground  color. 
Head  almost  entirely  dark  brown,  with  very  small  frontal  tuber- 
cles; antenna  dark  brown,  14-segmented ;  antennal  ratio  about 
1.4.  Pronotum  dark  browm ;  scutum  black,  slightly  shiny ;  scutel- 
lum  dark  brown;  postscutellum  black;  pleural  and  sternal 
sclerites  dark  brown.  Legs  dark  brown;  basal  ends  of  all  fe- 
mora pale  brown;  pulvilli  present,  about  half  as  long  as  claws. 
Wing  (Plate  1,  fig.  20)  about  3.5  millimeters  long,  uniformly 
dark,  with  macrotrichia  on  distal  one-third.  Haltere  pale 
brown.  Abdominal  terga  mainly  dark  brown,  black  on  caudal 
margin.  Hypopygium  (Plate  2,  fig.  45)  with  anal  point  short, 
bare;  dorsal  appendage  swollen,  setigerous,  with  a  small  acces- 
sory lobe;  ventroproximal  appendage  pubescent  on  stem,  with 
flattened  setse  on  apical  part. 

Habitat, — Mountain  region;  Formosa. 

Holotype, — Alcoholic  male;  Gokan,  Taichyu  Prefecture;  Au- 
gust 13,  1936;  deposited  in  the  entomological  laboratory,  Kyoto 
Imperial  University;  collected  by  Dr.  R.  Takahashi. 

This  species  is  somewhat  related  to  T,  (M,)  brunnipes  Zet- 
terstedt  and  T.  (M.)  fuscus  Meigen;  but  the  former  is  not  pro- 
vided with  pulvilli  and  the  latter  is  specific,  with  the  antennal 
ratio  about  2. 

TANYTARSUS   (STEMPELLINA)  OKADAI  sp.  nov. 

This  small  midge  was  collected  from  hot  spring  water,  about 
36°C.  in  temperature. 

Male. — Body  about  1.6  to  1.8  millimeters  long,  brown  in 
ground  color.  Head  brown,  with  V-shaped  black  thickening  on 
vertex;  eyes  bare;  frontoclypeus  with  about  ten  setas;  frontal 
tubercles  represented  only  by  blunt  swellings  of  integument. 
Antenna  with  scape  dark  brown,  flagellum  and  plumose  hairs 
brown,  13-segmented,  but  two  distal  segments  obscurely  seg- 
mented ;  ultimate  segment  shorter  than  four  preceding  segments 
taken  together  (56  :  63.5)  antennal  ratio  about  0.35  to  0.4.  Pal- 
pus brown,  5-segmented  (8 :  12.5 :  34 :  29 :  40) .  Thorax  with 
scutum  reddish  brown,  lateral  vittse  black,  median  vittse  reddish 
brown,  these  four  vittse  separated  by  a  middorsal  line  of  about 
ten  pale  setigerous  dots  and  two  lateral  lines  of  about  five  pale 
dots,  shoulder  parts  yellowish  brown;  scutellum  reddish  brown 
and  somewhat  paler  than  scutum,  with  two  long  median  and  two 
short  lateral  set89 ;  postscutellum  dark  brown ;  pleural  and  sternal 
sclerites  brown;  pleural  membranes  yellowish  brown.  Legs 
with  coxse  brown,  other  segments  pale  brown;  foretibia  with  a 
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fixed  apical  spine;  other  tibise  each  with  two  small  separated 
combs  each  of  which  carries  one  short  spur;  no  pulvilli;  no 
beards;  foreleg  ratio  about  1.5.  Wing  (Plate  1,  fig.  19)  cunei- 
form, pale  brown  by  transmitted  light,  R4+5  ending  before  level 
of  end  of  M4+5,  f MCu  beyond  fR ;  macrotrichia  present  in  cells 
R5  and  M2.  Haltere  yellowish  brown.  Tergal  side  of  abdomen 
brown,  with  pale  dots  at  bases  of  setae;  sternal  side  yellowish 
brown.  Hypopygium  (Plate  2,  fig.  44)  with  anal  point  short, 
setigerous  and  pubescent;  style  slender;  dorsal  appendage  fusi- 
form, setigerous,  with  a  slender  accessory  lobe;  ventroproximal 
appendage  slender,  with  simple  setse. 

Habitat, — Hot  spring  water;  Honshu,  Japan. 

Holotype, — Male;  Tsubame-Onsen,  Niigata  Prefecture;  July 
19,  1937. 

Paratopotypes. — Males;  July  19,  1937. 

Type  specimens. — Alcoholic;  deposited  in  the  entomological 
laboratory,  Kyoto  Imperial  University;  collected  by  Prof.  Dr.  Y. 
Okada  and  Mr.  S.  Ito. 

This  species  is  somewhat  allied  to  T.  (S.)  cuneipennis  Ed- 
wards; in  the  allied  species,  however,  the  foreleg  ratio  is  about 
1.6,  vein  Ri  is  shorter  than  half  of  R4+5,  the  marginal  fringe  of 
wing  is  very  long,  and  the  wing  margin  is  more  angulated  at 
end  of  Cui. 
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ILLUSTRATIONS 

[Drawings  by  Miss  Hisayo  Taniguti  and  M.    Tokunaga.] 

Plate  1 

Fig.  1.  Pentaneura  esakii  sp.  nov.;  male,  wing. 

2.  Pentaneura  esakii  sp.  nov.;  female,  wing. 

3.  Heptagyia  brevitarsis  (Tokunaga) ;  female,  wing. 

4.  Brillia  modesta  Mei^en;  male,  wing. 

5.  BrilUa  japonica  sp.  nov.;  female,  wing. 

6.  Metriocnemus   (Parametriocnemus)  stylatus  Kiefier;  male,  wing. 

7.  Cardiocladius  capucinus  Zetterstedt;  male,  wing. 

8.  Cardiocladius  fuscus  Kieffer;  female,  wing. 

9.  Spaniotoma  (Smittia)  nudipennis  Goetghebuer;  male,  wing. 

10.  Spaniotoma  {Smittia)  niitakana  sp.  nov.;  male,  wing, 

11.  Spaniotoma  (Smittia)  truncatocaudata  sp.  nov.;  male,  wing. 

12.  Spaniotoma  (Eukiefferiella)   takahashii  sp.  nov.;  male,  wing. 

13.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  male,  wing. 

14.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  female,  wing. 

15.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.;  male,  wing. 

16.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  female,  wing. 

17.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  male,  wing. 

18.  Chironomus  (Chironomus)  crassiforceps  Kieffer;  female,  wing. 

19.  Tanytarsus  (Stempellina)  okadai  sp.  nov.;  male,  wing. 

20.  Tanytarsus   (Micropsectra)  taiwanus  sp.  nov.;  male,  wing. 

21.  Cardiocladius  esakii  sp.  nov.;  female,  fourth  tarsal  segment  of 

hind  leg. 

22.  Cardiocladius  capucinus  Zetterstedt;  male,  fourth  tarsal  segment 

of  hind  leg. 

23.  Cardiocladius  fuscus  Kieffer;   female,  fourth  tarsal  segment  of 

hind  leg. 

24.  Metriocnemus  stylatus  Kieffer;  male,  distal  part  of  antenna. 

Plate  2 

Fig.  25.  Anatopynia  nebulosa  Meigen;  male,  coxite  and  style. 

26.  Pentaneura  esakiana  sp.  nov.,  male,  basal  projection  of  coxite. 

27.  Pentaneura  esakii  sp.  nov.;  male,  coxite  and  style. 

28.  Brillia  modesta  Meigen;  male,  hypopygium. 

29.  Brillia  japonica  sp.  nov.;  male,  hypopygium. 

30.  Metriocnemus   (Parametriocnemus)   stylatus  Kieffer;  male,  hypo- 

pygium. 

31.  Cardiocladius  capucinus  Zetterstedt;  male,  hypopygium. 

32.  Spaniotoma    (Smittia)    nudipennis   Goetghebuer;   male,   hypopy- 

gium. 

33.  Spaniotoma  (Smittia)  niitakana  sp.  nov.;  male,  hypopygium. 

34.  Spaniotoma   (Smittia)    truncatocaudata  sp.  nov.;  male,  hypopy- 

gium. 
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Fig.  35.  Spaniotoma   (Eukiefferiella)    takahashii  sp.  nov.;  male,  hypopy- 
gium. 

36.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  male,  coxite  with  style 

and  anal  point. 

37.  Spaniotoma  {Orthocladius)   tentoriola  sp.  nov.;  male,  coxite  and 

style. 

38.  Spaniotoma   (Orthocladius)   suspensa  SV'  nov.;  male,  coxite  and 

style. 

39.  Spaniotoma   (Orthocladius)   saxosa  sp.  nov.;  male,  style. 

40.  Spaniotoma  (Orthocladius)   filamentosa  sp.  nov.;  male,  style. 

41.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  male,  style. 

42.  Chironomus    (Chironomus)    crassiforceps  Kieffer;   male,  hypopy- 

gium. 

43.  Chironomus    (Chironomus)   acerhiphilus  sp.  nov.;   male,  hypopy- 

gium. 

44.  Tany tarsus  (Stempellina)  okadai  sp.  nov.;  male,  hypopygium. 

45.  Tany  tarsus  (Micropsectra)  taiwanus  sp.  nov.;  male,  hypopygium. 

46.  Heptagyia  brevitarsis  (Tokunaga) ;  female,  cercus. 

47.  Heptagyia  brevitarsis   (Tokunaga) ;  female,  spermatheca. 

48.  Brillia  japonica  sp.  nov.;  female,  cercus, 

49.  Brillia  japonica  sp.  nov.;  female,  spermatheca. 

60.  Cardiocladius  capucinus  Zetterstedt;  female,  lateral  projection  of 
ninth  abdominal  segment. 

51.  Cardiocladius  capucinus  Zetterstedt;  female,  cercus. 

52.  Cardiocladius  capucinus  Zetterstedt;  female,  spermatheca. 

53.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  female,  cercus. 

54.  Spaniotoma  (Orthocladius)   kanii  sp.  nov.;  female,  spermatheca. 

55.  Spaniotoma  (Orthocladius)   kibunensis  sp.  nov.;  female,  sperma- 

theca. 

Plate  3 

Fig.  56.  Spaniotoma  {Orthocladius)  kibunensis  sp,  nov.;  female,  cercus. 

57.  Spaniotoma  (Orthocladius)  tentoriola  sp.  nov.;  female,  cercus. 

58.  Spaniotoma    (Orthocladius)    tentoriola  sp.  nov.;    female,  lateral 

projection  of  ninth  abdominal  segment. 

59.  Spaniotoma   (Orthocladius)   tentoriola  sp.  nov.;  female,  sperma- 

theca. 

60.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  female,  cercus. 

61.  Spaniotoma    (Orthocladius)    saxosa  sp.  nov.;   pupa,   respiratory 

organ. 

62.  Spaniotoma  (Orthocladius)   saxosa  sp.  nov.;  female,  cercus. 

63.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.;  female,  cercus, 

64.  Spaniotoma  (Orthocladius)    suspensa  sp.  nov.;   female,  sperma- 

theca. 

65.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  female,  cercus. 

66.  Chironomus   (Chironomus)  acerbiphilus  sp.  nov.;  female,  cercus. 

67.  Anatopynia  nebulosa  Meigen;  pupa,  respiratory  organ. 

68.  SpaniotoTYia    (Orthocladius)    kanii   sp.    nov.;    pupa,    respiratory 

organ. 

69.  Heptagyia  brevitarsis  (Tokunaga) ;  pupa,  respiratory  organ. 

70.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.;  pupa,  respiratory 

organ. 
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Fig.  71.  Spaniotoma  (Orthocladius)  tentoriola  sp.  nav.;  pupa,  respiratory 
organ. 

72.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  pupa,  respiratory 

organ. 

73.  Anatopynia  nebulosa  Meigen;  pupa,  third  and  seventh  abdominal 

terga. 

74.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  pupa,  sixth  ab- 

dominal tergum. 

75.  Cardiocladius    capucinus    Zetterstedt;    pupa,    seventh    abdominal 

tergum  and  sternum. 

76.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  pupa,  seventh  abdom- 

inal tergum  and  sternum. 

77.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  pupa,  fifth  abdominal 

tergum. 

78.  Spaniotoma   (Orthocladius)    kibunensis  sp.  nov.;  pupa,  fifth  ab- 

dominal tergum. 

79.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  pupa,  second  aib- 

dominal  tergum. 

80.  Spaniotoma  (Orthocladius)  suapensa  sp.  nov.;  pupa,  fourth  ab- 

dominal tergum. 

81.  Spaniotoma   (Orthocladius)   tentoriola  sp.  nov.;  pupa,  third  aib- 

dominal  tergum. 

82.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  pupa,  fifth  ab- 

dominal tergum. 

83.  Cardiocladius  capucinus  Zetterstedt;  male  pupa,  abdominal  end. 

84.  Spaniotoma    (Trichocladius)    intermedia  sp.  nov.;   female  pupa, 

abdominal  end. 

85.  Spaniotoma   (Orthocladius)   suspensa  sp.  nov.;  male  pupa,  last 

abdominal  tergum. 

86.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  female  pupa,  abdom- 

inal end. 

87.  Anatopynia  nebulosa  Meigen;  male  pupa,  abdominal  end. 

88.  Heptagyia  brevitarsis  (Tokunaga) ;  female  pupa,  abdominal  end. 

89.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  female  pupa,  abdom- 

inal end. 

90.  Cardiocladius  capucinus  Zetterstedt;  female  pupa,  abdominal  end. 

91.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  male  pupa,  abdominal 

end. 

Plate  4 

Fig.  92.  Spaniotoma   (Orthocladius)   kibunensis  sp.  nov.;  male  pupa,  ab- 
dominal end. 

93.  Spaniotoma  (Orthocladius)  fila/mentosa  sp.  nov.;  male  pupa,  ab- 

dominal end. 

94.  Spaniotoma   (Orthocladius)   tentoriola  sp.  nov.;  male  pupa,  ab- 

dominal end. 

95.  Heptagyia  brevitarsis  (Tokunaga) ;  larva,  antenna. 

96.  Cardiocladius  capu/iinus  Zetterstedt;  larva,  antenna. 

97.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  larva,  antenna. 

98.  Chironomus  (Chironomus)   crassif creeps  Kieffer;  larva,  antenna. 
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Fig.  99.  Spaniotoma  (Orthocladius)  tentoriola  sp.  nov.;  larva,  antenna. 

100.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.j  larva,  antenna. 

101.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  larva,  antenna. 

102.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  larva,  antenna. 

103.  Spaniotoma  (Orthocladius)  kibunensis  sp.  nov.;  larva,  antenna. 

104.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  larva,  antenna. 

105.  Cardiocladius  capucinus  Zetterstedt;  larva,  premandible. 

106.  Heptagyia  brevitarsis   (Tokunaga) ;  larva,  premandible. 

107.  Spaniotoma   (Orthocladius)   kibunensis  sp.  nov.;  larva,  preman- 

dible. 

108.  Spaniotoma   (Orthocladius)   filamentosa  sp.  nov.;  larva,  preman- 

dible. 

109.  Spaniotoma  (Orthocladius)   saxosa  sp.  nov.;  larva,  premandible. 

110.  Heptagyia  brevitarsis    (Tokunaga) ;   larva,  dorsal  side,  anterior 

and  posterior  parts. 

111.  Chironomus   (Chironomus)   crassiforceps  Kieffer;  larva,  distome- 

sal  appendage  of  labrum. 

112.  Chironomus  (Chironomus)  crassiforceps  Kieffer;  larva,  mandible. 

113.  Cardiocladius  capucinus  Zetterstedt;  larva,  labrum  epipharynx. 

114.  Spaniotoma    (Orthocladius)    kanii   sp.   nov.;    larva,   labrum  epi- 

pharynx. 

115.  Spaniotoma  (Orthocladius)  kibunensis  sp.  nov.;  larva,  epipharynx. 
110.  Heptagyia  brevitarsis  (Tokunaga)  ;  larva,  labrum  epipharynx. 

117.  Spaniotoma    (Orthocladius)    saxosa  sp.  nov.;  larva,  labrum  epi- 

pharynx. 

118.  Spaniotoma  (Orthocladius)  mispensa  sp.  nov.;  larva,  labrum  epi- 

pharynx. 

119.  Spaniotoma    (Orthocladius)   filamentosa  sp.  nov.;  larva,  labrum 

epipharynx. 

120.  Heptagyia  brevitarsis   (Tokunaga)  ;  larva,  maxilla. 

121.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  larva,  maxilla. 

122.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.;  larva,  maxilla. 

123.  Spaniotoma  (Orthocladius)  kibunensis  sp.  nov.;  larva,  maxilla. 

124.  Cardiocladius  capucinus  Zetterstedt;  larva,  maxilla. 

125.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  larva,  maxilla. 

126.  Spaniotoma  (Orthocladius)  tentoriola  sp.  nov.;  larva,  maxilla. 

Plate  5 

Fig.  127.  Spaniotoma  (Orthocladius)   filamentosa  sp.  nov.;  larva,  maxilla. 

128.  Chironomus  (Chironomus)    crassiforceps  Kieffer;   larva,  maxilla. 

129.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  larva. 

130.  Cardiocladius  capucinus  Zetterstedt;  larva,  mentum. 

131.  Spaniotoma  (Orthocladius)  kanii  sp.  nov.;  larva,  mentum. 

132.  Spaniotoma  (Orthocladius)   kibunensis  sp.  nov.;  larva,  mentmn. 

133.  Spaniotoma  (Orthocladius)  tentoriola  sp.  nov.;  larva,  mentum. 

134.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  larva,  mentum. 

135.  Spaniotoma  (Orthocladius)  suspensa  sp.  nov.;  larva,  menttma, 

136.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  larva,  mentum. 

137.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  larva,  mentum. 

138.  Chironomus  (Chironomus)   crassiforceps  Kieffer;  larva,  mentum. 

139.  Heptagyia  brevitarsis  (Tokunaga) ;  larva,  mentum. 
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Fig.  140.  Heptagyia  brevitarsis   (Tokunaga) ;  larva,  hypopharynx. 

141.  Cardiocladius  capucinus  Zetterstedt;  larva,  hypopharynx. 

142.  Spaniotoma  (Orthocladius)   kanii  sp.  nov.;  larva,  hypopharynx. 

143.  Spaniotoma   (Orthocladius)    tentoriola  sp.  nov.;  larva,  hypopha- 

r3nix. 

144.  Spaniotoma    {Orthocladius)    kibunensis   sp.    nov.;    larva,    hypo- 

pharynx. 

145.  Spaniotoma  (Orthocladius)  sv^pensa  sp.  nov.;  larva,  hypopharynx. 

146.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  larva,  hypopharynx. 

147.  Spaniotoma    (Orthocladius)    filamentosa   sp.    nov.;    larva,    hypo- 

pharynx. 

148.  Spaniotoma    (Triohocladius)    intermedia  sp.  nov.;   larva,   hypo- 

pharynx. 

149.  Chironomus  (Chironomus)  crassiforceps  Kieffer;  larva,  hypopha- 

rynx. 

150.  Heptagyia    brevitarsis    (Tokunaga) ;    larva,    claws    of   posterior 

pseudopod. 

151.  Spaniotortia    (Orthocladius)    suspensa  sp.  nov.;  larva,  claws  of 

anterior  pseudopod. 

152.  Spaniotoma    (Orthocladius)    tentoriola  sp.  nov.;   larva,  claws  of 

anterior  pseudopod. 

153.  Spaniotoma  (Orthocladius)  saxosa  sp.  nov.;  larva,  claws  of  an- 

terior pseudopod. 

154.  Cardiocladius    capucinus   Zetterstedt;    larva,   claws   of   anterior 

pseudopod. 

155.  Spaniotoma  (Trichocladius)  intermedia  sp.  nov.;  larva,  claws  of 

anterior  pseudopod. 

156.  Spaniotoma   (Orthocladius)   kibunensis  sp.  nov.;  larva,  claws  of 

anterior  pseudopod. 

157.  Spaniotoma   (Orthocladius)   kanii  sp.  nov.;  larva,  claws  of  an- 

terior pseudopod. 

158.  Spaniotoma  (Orthocladius)  filamentosa  sp.  nov.;  larva,  claws  of 

anterior  pseudopod. 

159.  Chironomus  (Chironomus)   crassiforceps  Kieffer;  larva,  claws  of 

anterior  pseudopod. 
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STUDIES  ON  THE  ANATOMY  OF  REMIPES  TESTUDINA- 

RIUS  LATREILLE,  WITH  SOME  OBSERVATIONS  ON 

ITS  RELATIVE  MORPHOLOGICAL  AFFINITY 

By  EULOGIO  P,  ESTAMPADOR 

Of  the  College  of  Arts  and  Sciences,  University  of  the  Philippines,  Baguio 

POUR  PLATES 

Only  4  species  and  1  variety  of  the  tribe  Hippidea,  distributed 
among  3  genera  and  2  families,  are  known  in  the  Philippines. 
They  are  as  follows:  Family  Albuneidae:  Albunea  symnista 
(Linnasus)  and  Albunea  microps  White;  family  Hippidse:  Masti- 
gochirus  quadrilobatus  Miers,  Remipes  testudinaritcs  Latreille, 
and  Remipes  testudinarius  var.  denticulatifrons  (White).  AU 
ijunea  symnista  and  Remipes  testudinarius  and  its  variety  are 
represented  in  the  collection  of  the  University  of  the  Philippines. 
A.  microps  and  M.  quadrilobatus  are  mentioned  only  in  foreign 
literature.  (13) 

The  greater  portion  of  this  work  on  R.  testudinarius  was  done 
at  the  Marine  Biological  Laboratory  of  the  University  of  the 
Philippines  at  Puerto  Galera,  Mindoro,  during  a  period  em- 
bracing five  summer  sessions  of  about  six  weeks  each. 

The  attempt  to  include  the  development  of  this  animal  did 
not  have  encouraging  results,  and  this  phase  of  the  work  had  to 
be  laid  aside  due  to  lack  of  opportunity,  equipment,  and  appro- 
priate methods  of  meeting  the  natural  requirements  of  the 
developing  embryos. 

Embryos  of  different  stages  up  to  the  zoea  were  obtained  by 
catching  the  ovigerous  females.  Laboratory  observations  on 
stages  later  than  the  first  zoea  could  not  be  made,  because  under 
captivity  the  females  bearing  embryos  in  this  stage  invariably 
shed  them,  and  once  separated  from  the  mother  the  embryos 
live  but  a  few  hours.  All  efforts  to  make  the  zoea  live  longer 
and  to  bring  about  their  development  by  artificially  simulating 
their  natural  environment  by  constructing  an  artificial  beach 
proved  futile. 

Glaus (2)  rejects  the  suborder  Anomura  and  refers  the 
Hippidea  to  the  Brachyura,  on  the  basis  of  what  is  known  of 
their  development.    A  more  detailed  knowledge  of  the  develop- 
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ment  of  this  animal  will  therefore  throw  some  light  on  its  rela- 
tive position.  It  is  the  purpose  of  this  work  to  study  some  of 
the  peculiar  morphological  adaptive  characteristics  coincident 
to  the  animaFs  particular  habitat,  and  to  show,  in  a  measure, 
to  what  extent  internal  organization,  particularly  that  of  the 
nervous  system,  supports  the  existing  divergent  views  regard- 
ing the  relative  morphological  affinity  of  the  tribe  Hippidea  to 
which  this  species  belongs. 
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Order  DECAPODA 
Suborder  ANOMURA 

Tribe  HIPPIDEA 

Family  HIPPID^aS  Stimpson,  1858 

Genus  REMIPES  Stimpson 

Remipes  Stimpson  (1858,  p.  229) ;  Latreille  (1806,  p.  45) ;  Milnb- 
Edwards,  H.  (1837,  p.  204). 

REMIPES  TESTUDINARIUS  Latreille. 

Hippa  adactyla  Fabricius  (1793,  p.  474);  Latrkllb  (1808,  p.  176), 

Cancer  emeritus  Heebst  (1796,  p.  8,  pi.  22,  %.  4). 

Remipes  testudinaritts  Latreillb  (1806,  p.  45) ;  Laioarck  (1818,  p. 

223) ;  Milne-Edwards,  H.  (1837,  p.  406,  pi.  21,  figs.  14-20) ;  HKt.- 

LER  (1865,  p.  72) ;  MlE^s  (1879,  p.  316). 
Remipes  marmoratus  White  (1847,  p.  58) ;  MiERS  (1876,  p.  59). 
Remipes  pacificm  Dana  (1852,  p.  407,  pi.  25,  fig.  7) ;  Stimpson  (1862, 

p.  241). 
Remipes  hirtipes  Dana  (1852,  p.  408,  pi.  25,  fig.  8). 
Remipes  pieties  Heller  (1861,  p.  243). 
Remipes  ovalis  Milne-Edwards,  H.  (1863,  p.  12,  pi.  17,  fig.  6). 

Stebbing  is  of  the  opinion  that  the  true  name  should  be  R, 
adactylns,  the  species  having  been  named  Hippa  adactyla  by  Fa- 
bricius in  1793.  The  nomenclature  as  revised  by  Miers(i3)  is 
f  ollovired  in  this  paper. 
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According  to  Miers  this  species  is  the  one  most  widely  dis- 
tributed of  the  family.  Specimens  were  collected  from  the  Aus- 
tralian Seas,  the  Red  Sea,  from  Mauritius,  Zanzibar,  Reunion, 
Nicobars,  Soloo  Island,  Moluccas,  Flores,  the  Philippines,  On- 
sima,  New  Hebrides,  Mallicollo,  Fiji  Islands,  Ovalau,  Samoa  or 
Navigator's  Islands,  Sandwich  Islands,  Tahiti,  from  California, 
and  from  St.  Lucas. 

In  the  Philippines  specimens  were  collected  from  Guimaras 
Island,  Iloilo  Province;  Puerto  Galera,  Mindoro  Province; 
Bauan,  Batangas  Province ;  La  Union  Province ;  Ilocos  Sur  Prov- 
ince; Ilocos  Norte  Province;  and  Aparri,  Cagayan  Province. 

These  crabs  are  popularly  known  as  **mole  shrimps,"  or  "sand 
bugs,"  from  their  habit  of  burrowing  under  the  sand.  In  Iloko 
they  are  called  "ipis."  They  live  gregariously  along  the  water 
line  in  loose  sandy  beaches,  preferring  a  mixture  of  fine  gravel 
and  coarse  sand.  In  this  respect  they  differ  from  the  closely 
allied  species,  Albunea  symnista,  which  prefers  the  finer  and 
more  compact  sand.  They  follow  the  water  line  as  it  recedes 
during  low  water  and  as  it  advances  at  high  tide.  In  sheltered 
places  of  bays  and  coves,  where  the  makeup  of  the  beach  remains 
practically  the  same,  these  animals  abound  from  year  to  year, 
as  I  observed  for  a  period  of  about  ten  years  in  some  places  in 
Puerto  Galera,  Mindoro,  in  spite  of  the  fact  that  sometimes  the 
people  collect  them  for  food.  On  open  seacoasts,  like  those  of  the 
Ilocos  provinces,  they  shift  with  the  shifting  sand. 

To  catch  them,  the  collector,  with  his  back  to  the  water,  sim- 
ply scoops  up  a  handful  of  sand  and  shoves  it  farther  up  shore. 
He  has  to  be  quick  and  sharp-eyed,  however,  for  the  crabs  run 
back  quickly  to  the  water,  with  their  posterior  end  first,  and 
dig  into  the  sand  and  disappear  within  a  few  seconds.  Some- 
times they  simply  lie  quietly  as  if  dead,  and  as  their  color  won- 
derfully harmonizes  with  that  of  the  sand,  they  may  easily  escape 
the  notice  of  the  collector. 

The  color  of  these  crabs  varies  with  that  of  the  sand  wHere 
they  live,  the  general  background,  however,  usually  being 
whitish  to  grayish,  with  arenaceous  spots.  They  may  be  aptly 
described  as  "sand-colored." 

EXTERNAL  ANATOMY 

Eyes. — The  peduncles  are  slender,  usually  extending  a  little 
beyond  the  end  of  the  basal  joint  of  the  antennules.  There  are 
three  joints,  the  last  one  bearing  the  cornea.     At  the  outer  prox- 
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imal  angle  of  the  second  joint  is  found  a  clump  of  fine  plumed 
setae. 

Antennules. — The  antennules  are  placed  just  below  the  eyes. 
The  peduncle  has  three  joints  and  bears  two  flagella.  The  pri- 
mary or  dorsal  flagellum  bears  clumps  each  with  from  four 
to  seven  short  and  pointed  chitinous  tactile  bristles  (Plate  1, 
fig.  1,  tr  6),  those  on  the  ventral  side  being  longer  and  not  in 
cluster.  The  secondary  or  ventral  flagellum  bears  around  its 
joints  long  tactile  bristles,  those  at  the  tip  forming  a  clump 
(Plate  1,  fig.  1,  /).  The  bristles  on  the  peduncles  are  of  two 
kinds;  those  on  the  sides  and  upper  surface  are  simple,  while 
those  on  the  under  surface  are  plumed. 

Antennse. — The  peduncle  is  3- jointed.  The  primary  flagellum 
has  three  segments  and  bears  long  simple  tactile  bristles.  The 
secondary  flagellum  is  rudimentary  and  invested  with  plumed 
bristles  (Plate  1,  fig.  2,  /2).  In  normal  position  the  peduncle 
is  inclined  medially,  and  the  flagella  meet  at  the  angle  of  the 
suboperculiform  terminal  joint  of  the  third  maxilliped  which  is 
held  appressed  over  the  buccal  cavity. 

The  simple  bristles  on  the  antennules  and  antennse  apparently 
are  sensory,  while  the  plumed  ones  in  conjunction  with  those 
found  in  the  first  and  second  maxillae  are  perhaps  accessory  de- 
vices, acting  as  a  sieve  to  prevent  sediment  from  getting  into 
the  branchial  chamber. 

Mandibles, — The  mandibles  coordinate  with  and  closely  in- 
vest the  walls  of  the  oral  opening.  Their  position  is  at  the  angle 
of  the  calcified  triangular  anterior  portion  and  the  noncalcified 
posterior  portion  of  the  wall  of  the  mouth.  The  mandible  ap- 
pears rudimentary,  apparently  serving  merely  as  an  attachment 
of  the  palpus,  which  is  attached  at  about  the  proximal  third  of 
the  protognathite  (Plate  1,  fig.  3,  a).  The  free  margin  of  the 
outer  portion  of  the  palpus  projects  at  an  obtuse  angle  in  front, 
facing  the  branchial  channel.  This  margin  is  armed  with  about 
six  or  seven  very  short  and  stout  obtuse  spines  at  its  antero- 
lateral angle  (Plate  1,  fig.  3,  d).  The  inner  branch  of  the 
palpus  (Plate  1,  fig.  3,  c) ,  lying  just  above  the  labrum  and  close- 
ly appressed  to  it,  is  somewhat  orbicular.  Its  terminal  margin 
is  armed  with  numerous  long  branching  spinulose  setae,  which 
evidently  help  in  preventing  sediment  from  getting  into  the  buc- 
cal cavity. 

First  maxiUse. — ^The  terminal  portion  of  the  inner  lobe  is  a 
thick,  heavily  calcified  rectilinear  plate  joined  to  the  basal  with 
a  broad  articulation  (Plate  1,  fig.  4,  a).    The  terminal  margin 
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of  the  first  maxilla  is  armed  on  its  outer  edge  with  a  series  of 
six  very  large,  short,  stout,  conical  dentiform  spines ;  at  the  angle 
at  each  end  of  the  series  are  smaller  spines.  On  the  short  post- 
erior margin  are  several  slender  spinules.  On  the  inner  margin 
are  numerous  spinulous  setae  which  curve  inward.  The  pro- 
tognathal  lobe  bears  plumose  setae.  The  exopodite  is  long,  very 
narrow  to  near  the  expanded,  spatulate  extremity,  the  convex 
margin  of  which  is  densely  armed  with  setae  which  are  stout 
and  spiniform,  except  anteriorly  where  they  are  long  and 
plumed.  Similar  plumed  setae  invest  the  sides  and  the  margin 
of  its  broad  basal  portion,  on  the  lower  margin  of  which  are  a 
few  spinules. 

Second  maxillse. — The  second  maxilla  is  composed  of  a  protopo- 
dite,  a  median  endopodite,  and  an  outer  exopodite  known  as 
scaphognathite.  The  protopodite  is  composed  of  a  coxopodite 
and  a  basipodite.  The  coxopodite  is  composed  of  two  lobes,  one 
broadly  rounded,  the  other,  smaller  and  conical,  situated  be- 
tween the  former  and  the  endopodite.  The  endopodite  projecte 
over  the  buccal  opening,  just  anterior  to  the  teeth-bearing  ter- 
minal portion  of  the  endopodite  of  the  first  maxilla  which  like- 
wise hangs  over  the  opening  of  the  mouth.  Its  terminal  margin 
is  invested  with  stiff  long  setae,  which,  together  with  those  fring- 
ing the  lateral  margin  of  the  endopodite  of  the  first  maxilliped 
and  those  of  the  first  maxillae,  form  a  very  efficient  sieve  to  pre- 
vent the  entrance  of  sediment  into  the  buccal  cavity.  The  ex- 
opodite (scaphognathite)  is  a  thin  membranous  plate  (Plate  1, 
fig.  5,  ex)  modified  as  a  gill  bailer  that  bails  the  water  out  of  the 
prebranchial  chamber.  Its  margin  is  heavily  invested  with 
featherlike  hairs,  the  barbs  of  which  form  a  very  fine  network 
which,  while  it  helps  to  create  the  water  currents,  serves  at  the 
same  time  as  an  efficient  strainer  for  fine  sediments. 

First  maxilliped. — ^The  exopodite  of  the  first  maxilliped  (Plate 
2,  fig.  6)  is  composed  of  two  joints,  the  terminal  one  falciform 
in  outline  with  a  concavity  at  the  anterolateral  angle.  This  fits 
into  the  bases  of  both  the  antennae  and  antennule,  and  is  rimmed 
with  long  and  bushy  stiff  plumose  setae,  which,  together  with 
those  found  at  the  bases  of  the  antenna  and  the  antennule,  form 
an  efficient  means  for  preventing  the  entrance  of  sediment  into 
the  branchial  chamber.  The  posterolateral  margin  fits  into 
that  of  the  inner  anterolateral  angle  of  the  branchiostegite,  while 
the  long  inner  margin  is  held  appressed  to  the  side  of  the  raised 
triangular  anterior  portion  of  the  wall  of  the  mouth.  The  en- 
dopodite (Plate  2,  fig.  6,  d)  is  a  semielliptic  calcified  plate  with 
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the  side  next  to  the  buccal  opening  concave.  It  extends  over 
the  whole  length  of  the  buccal  opening,  and,  together  with  that 
of  the  other  pair,  forms  a  sort  of  trap  door  closing  the  buccal 
aperture.  The  rim  is  thickly  invested  with  plumed  setse,  those 
of  the  inner  posterior  margin  longer  and  more  bushy.  Along 
the  inner  margin  are  stout  teeth  fitting  into  the  similarly  ar- 
ranged row  of  teeth  of  the  other  pair. 

Second  maxilliped. — The  exopodite  of  the  second  maxilliped 
(Plate  2,  fig.  7,  d)  is  reduced  into  a  2-jointed  filiform  structure 
and  densely  invested  with  longish  plumed  setse  at  its  lateral 
margins.  The  endopodite  is  4-jointed,  the  last  joint  broadly 
triangular  and  bearing  a  crown  of  stout  spinulose  bristles.  Sim- 
ilar bristles  invest  the  inner  surface  and  outer  margin  of  the 
preceding  joint.  These  two  joints  are  held  appressed  over  the 
buccal  opening.  Dense  plumose  setse  line  the  lateral  margins  of 
the  first  two  joints,  and  similar  setse  crown  the  protognathal 
lobe  (Plate  2,  fig.  7,  6). 

Third  maxilliped, — The  third  maxilliped  is  suboperculif orm ; 
its  second  joint  is  greatly  enlarged,  and  the  last  is  unguiform. 
In  natural  position  the  third  maxillipeds  are  held  over  the  buc- 
cal region,  with  the  surface  appressed  to  the  mouth  bearing 
strong  bristles;  elsewhere  there  are  long  plumose  setse  (Plate  2, 
fig.  8).  The  exopodite  is  a  2-jointed  delicate  filamentous  struc- 
ture, rather  rudimentary  and  bearing  plumose  setse  at  the  mar- 
gins. 

Legs, — The  anterior  legs  are  elongated,  clothed  with  rather 
long  hairs,  which  are  densest  on  the  inner  margins  and  show  a 
tendency  to  disposition  in  oblique  series  on  the  upper  and  outer 
margins  of  the  last  two  joints.  The  last  joint  tapers  somewhat 
to  its  extremity,  which  is  clothed  with  long  hairs.  This  leg  is 
held  parallel  to  the  body  and  extends  far  beyond  the  anterior  end 
of  the  body. 

The  second,  third,  and  fourth  pairs  of  legs  are  robust.  The 
terminals  of  the  second  and  third  pairs  are  slightly  falcate ;  the 
distal  half  short,  broad,  and  obtusely  rounded  at  the  extremity. 
The  distal  half  of  the  fourth  pair  is  narrow  and  straight.  The 
shape  and  structure  of  the  second  and  third  pairs  of  legs  make 
them  efficient  tools  for  the  animal  in  digging  its  way  into  the 
sand. 

The  last  pair  is  more  or  less  rudimentary  in  both  sexes.  In 
natural  position  it  lies  folded  close  to  the  fourth.  Its  last  joint 
(Plate  3,  fig.  11)  is  forked,  the  inner  margin  of  the  fork  being 
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spoon-shaped.  The  hairs  that  invest  the  joints  become  more 
bushy  around  the  forks.  In  the  female  this  leg  is  evidently 
used  in  transferring  the  eggs  and  glueing  them  to  the  abdominal 
appendages  v^hich  are  provided  with  long  setse  for  the  attach- 
ment of  the  eggs,  and  presumably  in  detaching  the  embryo  at 
the  time  of  hatching,  as  females  bearing  immature  zoeae  when 
placed  in  a  pan  of  water  were  observed  to  shed  the  young  by  the 
rapid  movements  of  the  legs  and  the  uropods. 

Carapace, — The  carapace  is  moderately  convex  and  marked 
with  numerous  fine  interrupted  transverse  lines.  The  post- 
frontal  sinuses  are  distinct,  the  frontal  lobes  moderately  prom- 
inent, obtuse,  and  rounded,  and  the  lateral  ones  scarcely  project 
beyond  the  median  lobes.  Series  of  shallow  pits  bordered  with 
tufts  of  short  hairs  form  a  linear  submarginal  striated  area  on 
the  lateral  margins. 

Abdomen,- — The  first  segment  of  the  abdomen  is  concave  ante- 
riorly, and  fits  closely  to  the  carapace;  two  lines  clothed  with 
hairs  traverse  it,  the  anterior  starting  on  either  side  of  the  some- 
what prominent  median  dorsal  elevation.  The  second  segment 
is  small,  only  about  one-third  the  breadth  of  the  first  segment. 
The  third  and  fourth,  still  smaller  than  the  second,  are  hexa- 
gonal.    The  fifth  and  sixth  are  fused. 

The  telson  is  long,  lanceolate,  about  seven-tenths  the  length  of 
the  carapace.  The  uropods  are  attached  at  the  anterolateral 
angle.  The  two  branches  are  flattened  laterally  and  clothed 
with  long  hairs,  the  exopodite  a  bit  longer  than  the  endopodite 
(Plate  2,  fig.  10,  u).  The  tips  of  both  are  clothed  with  plumed 
setse.  In  life  the  telson  and  abdomen  are  closely  held  under  the 
body,  the  flexion  being  between  the  first  and  second  abdominal 
segments,  the  telson  reaching  as  far  as  the  base  of  the  first  legs 
and  over  the  buccal  region. 

Summary  of  the  body  somites  and  the  corresponding  append- 
ages,— There  are  five  pairs  of  appendages  on  the  head  and  eight 
pairs  on  the  thorax.  There  are  four  pairs  of  abdominal  append- 
ages in  the  female,  excluding  the  uropods,  and  only  one  in  the 
male.    The  appendages  are  as  follows : 

CEPHALON 

Somite.  Appendages. 

1  first  antennae   (antennules) 

2  second  antennae 

3  mandibles 

4  first  maxillae 

5  second  maxillae 
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THORAX 

Somite.  Appendages. 

6  first  maxillipeds 

7  second  maxillipeds 

8  third  maxillipeds 

9  first  pair  of  pereiopods 

10  second  pair  of  pereiopods 

11  third  pair  of  pereiopods 

12  fourth  pair  of  pereiopods 

13  fifth  pair  of  pereiopods 

ABDOMEN 
Somite.  Appendages  (female). 

14  first  pleopods 

15  second  pleopods 

16  third  pleopods 

17  fourth  pleopods 
._.  f  fifth  and  sixth  ^ 

18  isomites  fused  j"""  Pleopods 

19  last  bears  telson  and  uropods 

INTKINAL  ANATOMY 

Digestive  system. — ^The  buccal  cavity  is  imperfectly  defined. 
The  only  prominent  portion  of  the  mouth  is  the  raised  triangular 
calcified  portion  that  forms  the  anterior  wall,  the  posterior  wall 
being  not  well  defined.  The  two  horns  produced  by  the  exten- 
sion of  the  posterior  lateral  angles  of  the  calcified  anterior  wall 
clasp  the  soft  labrum,  whose  sides  extend  posteriorly  to  form 
the  lateral  wall  of  the  buccal  opening.  The  posterior  margin  of 
the  labium  is  entire  and  convex,  while  the  anterior  portion  is 
divided  into  three  lobes ;  the  two  lateral  lobes  meet  the  extension 
of  the  labrum.  The  pharynx  is  a  short  tube  inclining  almost 
vertically  to  the  dorsal  side  to  a  short  cesophagus  which  leads 
to  the  stomach,  a  roughly  polygonal  sac  with  a  very  thin  mem- 
branous wall  except  in  its  posterior  portion. 

The  stomach  is  divided  into  two  distinct  portions,  the  pyloric 
and  the  cardiac.  Viewed  from  the  dorsal  surface,  the  cardiac 
portion  appears  like  a  broadly  bilobed  bag  with  the  lobes  extend- 
ing laterally.  The  pyloric  portion  is  short  and  narrow,  hanging 
more  or  less  vertically.  The  wall  of  the  region  near  the  pyloric 
region  is  thick  and  holds  the  three  teeth  of  the  gastric  mill.  The 
teeth  are  disposed  in  a  manner  similar  to  those  found  in  the  gas- 
tric mill  of  Macrura  and  Brachyura;  one  tooth  is  placed  ven- 
trally  and  the  two  other  dorsolaterally.  The  pyloric  opening 
leading  to  the  intestine  is  practically  in  the  same  line  with  the 
opening  to  the  cesophagus,  at  a  short  distance  posteriorly.  The 
small  intestine  extends  from  the  pyloric  portion  of  the  stomach 
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to  the  anal  opening  which  is  situated  at  about  the  proximal  third 
of  the  telson. 

The  digestive  gland  is  known  as  the  hepatic  cseca,  a  very  com- 
plicated lobed  mass  closely  investing  the  stomach  and  extending 
the  whole  length  of  the  intestine. 

Feeding  habits.— Prot  S.  I.  Smith  (1874-1878)  concluded: 
"the  mouth  parts  of  the  adults  are  not  adapted  for  ordinary 
prehension  or  mastication,  but  I  am  unable  to  make  any  posi- 
tive statement  in  regard  to  the  food  of  these  animals.  In  all 
specimens  examined  the  alimentary  canal  was  filled  with  fine 
sand  which  seemed  to  be  free  from  animal  or  vegetable  matter. 
The  material  from  the  stomach,  however,  shows  under  the  micro- 
scope a  small  quantity  of  vegetable  matter,  and  it  seems  probable 
that  the  sand  is  swallowed  for  the  nutritive  matter  it  may 
contain." 

The  suggestion  of  Professor  Smith  that  the  animal  swallows 
the  sand  for  the  organic  matter  it  may  contain  cannot  be  sup- 
ported by  the  character  of  the  structure  of  the  mouth  organs 
and  the  alimentary  canal.  It  is  a  physiological  impossibility; 
for  the  crab,  in  order  to  get  the  necessary  amount  of  food,  would 
have  to  swallow  a  great  deal  of  the  coarse  sand  in  which  it  lives 
buried.  The  alimentary  canal,  therefore,  would  have  to  be  con- 
structed for  the  passage  of  large  amounts  of  debris,  like  in  that 
of  the  earthworm  or  in  holothurians,  where  the  alimentary  canal 
is  more  or  less  a  straight  tube  and  of  about  the  same  width 
throughout.  In  R.  testudirw/rms  the  stomach  is  a  big  sac  and 
the  intestine  a  delicate  and  small  tube.  Moreover,  if  the  animal 
simply  extracts  the  organic  matter  from  the  sand  it  swallows,  it 
has  no  need  for  the  gastric  mill,  which  is  an  organ  for  grinding 
and  trituration;  this  organ  then  is  not  only  useless,  but  is  a 
hindrance  to  the  passage  of  the  large  amount  of  debris  that  the 
animal  has  to  swallow. 

In  the  stomach  contents  of  a  number  of  individuals  examined  I 
found  a  large  quantity  of  broken  pieces  of  appendages  of  smaller 
crustaceans,  presumably  amphipods,  isopods,  some  spicules  of 
sponges,  and  some  very  small  snails,  as  well  as  very  fine  sand 
grains.  The  animal  may  either  be  predaceous  or  a  scavenger, 
possibly  both.  In  this  connection  it  should  be  recalled  that 
the  third  maxillipeds  are  suboperculif orm ;  the  last  segment  is 
unguiform  and  provided  with  stout  bristles  on  the  inner  surface 
of  the  last  two  joints;  similar  bristles  crown  the  last  joint  of 
the  second  maxilliped  and  the  inner  surface  of  the  preceding 
joint;  a  row   of  teeth  lines  the  inner  edge  of  the  endopodite  of 
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the  first  maxilliped — ^all  these,  in  conjunction  with  the  series  of 
teeth  and  spinules  of  the  first  maxillae,  will  be  efficient  organs 
for  seizing  and  holding  the  prey.  Besides  those  structures, 
there  are  the  elaborate  plumose  setsB  which  have  been  mentioned 
before.  These  structures  will  hinder  the  process  of  swallowing, 
if  the  animal  simply  swallows  sand  for  the  organic  matter  it 
can  extract.  On  the  other  hand,  the  obvious  purpose  of  these 
plumose  structures  is  to  prevent  the  entrance  of  sand  into  the 
buccal  cavity. 

The  few  grains  of  sand  found  in  the  stomach  were  evidently 
taken  with  the  food.  As  the  sand  is  being  continually  stirred 
up  by  the  waves,  a  few  grains  of  sand  are  likely  to  enter  into 
the  mouth,  especially  during  the  process  of  ingestion,  in  spite 
of  the  presence  of  the  elaborate  plumose  setae  in  the  mouth  parts. 

RESPIRATION 

The  prebranchial  chamber  is  formed  in  the  following  manner : 
The  anterior  portion  of  the  mouth  is  raised  into  a  kind  of  a 
triangular  wall  with  its  apex  more  elevated  and  pointing  ante- 
riorly. In  each  side  of  this  triangular  wall  is  a  broad  concavity 
which  increases  the  space  between  the  buccal  wall  and  the  bases 
of  the  antennules  and  the  antenna.  Over  this  space,  as  a  sort 
of  a  roof,  is  the  broad,  flattened  falciform  terminal  segment  of 
the  exopodite  of  the  first  maxilliped.  The  inner  edge  of  this 
segment  is  appressed  into  the  edge  of  the  triangular  buccal  wall, 
while  its  posterolateral  margin  fits  into  that  of  the  anterolateral 
margin  of  the  branchial  wall,  and  the  concave  anterolateral  mar- 
gin with  its  investment  of  bushy  plumose  setae  fits  into  the  bases 
of  the  antennules  and  the  antennae,  which  have  been  described 
before  as  similarly  clothed.  These  plumed  structures  strain  the 
water  currents  that  pass  through  the  space  between  the  anten- 
nules and  through  the  space  between  these  and  the  antennae. 
The  complicated  movements  of  the  exopodite  of  the  second 
maxilla  drives  the  water  into  the  branchial  chamber  over  the 
gills. 

The  branchial  wall  is  articulated  to  the  side  of  the  carapace 
by  a  thin  chitinous  arthrodial  membrane  to  allow  the  wall  a 
certain  amount  of  movement.  The  branchial  wall  is  calcified  as 
far  as  the  base  of  the  second  pair  of  legs ;  from  here  posteriorly 
it  is  a  muscular  flap,  an  extension  of  the  dorsal  body  wall  with 
the  margin  free.  The  movement  of  this  muscular  flap  in  part, 
that  of  the  branchial  wall  in  general,  and,  to  a  certain  extent, 
that  of  the  gills,  force  the  water  out  of  the  branchial  chamber 
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through  the  canals  between  the  rows  of  lamellae  that  compose 
each  gill  through  the  spaces  between  the  legs  and  alongside  of 
the  pleura  of  the  carapace  and  the  abdomen* 

A  continuous  current  of  water  is  made  to  pass  over  the  gills, 
entering  at  the  opening  between  the  bases  of  the  antennules  and 
through  the  space  between  the  bases  of  the  antennules  and  the 
antennae,  bailed  out  by  the  scaphognathite  from  the  prebran- 
chial  chamber  into  the  branchial  chamber,  and  from  here  driven 
out  as  described. 

There  are  nine  pairs  of  gills,  all  of  the  phyllobranchiate  type. 
They  are  elongated  and  tapering  toward  both  ends,  and  are 
placed  oblique  to  the  longitudinal  axis  of  the  body.  Each  gill 
is  composed  of  a  double  row  of  broadly  ovate  laminated  plates 
attached  to  a  horizontal  attachment  which  in  turn  is  attached 
at  about  its  middle  point  by  a  short  membranous  fold  of  the 
arthrodial  membrane  of  the  coxopodite  of  the  gill-bearing  ap- 
pendages. This  arrangement  allows  the  gills  a  certain  amount 
of  freedom  of  movement  anteroposteriorly.  The  first  five  gills 
are  bent  just  above  their  middle  point,  each  making  an  obtuse 
angle  that  faces  posteriorly.  This  adaptation  serves  two  pur- 
poses: To  allow  more  space  at  the  opening  of  the  branchial 
chamber,  and  at  the  same  time  to  make  the  current  of  water 
move  posteriorly. 

The  branchiae  are  placed  as  follows :  The  first  pair  of  gills  are 
attached  by  a  membranous  extension  (arthrodial  membrane)  at 
the  base  of  the  coxopodite  of  the  third  maxilliped.  The  others 
are  similarly  attached  by  the  arthrodial  membrane  fold — ^the 
second  and  third  pairs  to  the  base  of  the  coxopodite  of  the  first 
pereiopod;  the  fourth  and  fifth  pairs,  the  sixth  and  seventh, 
and  the  eighth  and  ninth  pairs  to  the  bases  of  the  second,  third, 
and  fourth  pereiopods,  respectively.  All  gills  are  podobranchs, 
since  they  are  all  attached  to  the  bases  of  the  appendages. 
Plate  3,  fig.  13,  shows  one  of  the  gills. 

REPRODUCTIVE  SYSTEM 

The  male  gonad  (Plate  3,  fig.  11)  is  composed  of  a  testis  con- 
sisting of  five  lobes  and  a  short  and  threadlike  vas  deferens 
which  enlarges  posteriorly  to  form  a  bigger  tube,  the  seminal 
vesicle.  The  seminal  vesicle  narrows  posteriorly  to  form  a  short 
ejaculatory  duct  which  opens  to  the  genital  papilla  at  the  base 
of  the  last  thoracic  leg.  This  leg,  as  previously  described,  has 
chelate  fingers  which  are  spoon-shaped  and  clothed  with  a  thick 
brush.    The  spoon-shaped  fingers  probably  serve  to  transfer  the 


358  The  Philippine  Journal  of  Science  1939 

sperm.  The  gonad  can  be  easily  removed  by  removing  the  legs, 
cutting  through  the  sternum,  and  pulling  the  last  thoracic  leg. 

The  female  gonad  is  located  at  the  side  of  the  stomach  running 
along  side  of  the  intestine.  The  oviduct  opens  at  the  space 
between  the  first  and  the  second  abdominal  appendages.  In 
nonovigerous  females  it  is  quite  difficult  to  discern  the  ovary, 
but  in  ovigerous  females  it  practically  fills  the  cephalothoracic 
cavity.  The  eggs  are  at  first  irregular,  becoming  more  rounded 
as  soon  as  they  are  extruded,  and  measure  about  a  millimeter  in 
diameter. 

The  nature  of  the  development  of  this  animal  presents  an  in- 
teresting field  for  investigation.  The  writer  in  his  attempts 
was  able  to  observe  only  as  far  as  the  first  zoea  stage,  partly 
due  to  the  fact  that  the  ovigerous  female  under  laboratory  con- 
ditions invariably  sheds  the  embryo,  which  then  cannot  be  in- 
duced to  proceed  with  its  development,  even  under  artificially 
simulated  conditions  of  the  beach.  Plate  4,  figs.  16  to  19,  shows 
some  of  the  stages  in  development. 

CIRCULATORY  SYSTEM 

The  circulation  of  the  blood  can  be  partly  seen  quite  plainly 
in  the  zoea  through  the  transparent  carapace.  The  heart  is 
pentagonal,  and  lies  within  the  pericardium  on  the  dorsal  side  of 
the  cephalothorax,  giving  off  three  arteries  from  the  anterior 
end,  the  artery  in  the  median  line  running  to  the  base  of  the 
rostrum.  This  is  the  ophthalmic  artery  in  the  adult,  and  sup- 
plies blood  to  the  head  region.  The  two  other  arteries  arise 
from  the  anterolateral  sides  and  can  be  seen  dipping  into  the 
base  of  the  second  pair  of  appendages.  From  the  posterior  part 
of  the  heart  two  arteries  arise  at  about  the  same  point  in  the 
middle  line  of  the  body,  one  dorsal,  extending  posteriorly 
through  the  abdomen  on  the  dorsal  side,  and  the  other  ventral, 
passing  ventrally.  These  two  blood  vessels  correspond  to  the 
abdominal  and  sternal  artery,  respectively,  in  the  adult.  The 
blood  from  the  cephalothorax  may  be  seen  coursing  back  to  the 
heart,  along  the  border  of  the  carapace.  As  no  trace  of  gills 
exists  in  this  stage,  the  blood  must  be  aerated  through  the  thin 
walls  of  the  carapace. 

In  the  adult  the  heart,  viewed  from  the  dorsal  side,  is  roughly 
hexagonal.  At  its  anterior  end  is  the  median  cephalic  artery 
(ophthalmic  artery),  on  each  side  of  which,  arising  from  about 
the  same  trunk,  is  the  lateral  artery;  at  each  anterior  angle  is 
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a  hepatic  artery.  All  these  arteries  pass  forward.  At  the  pos- 
terior end,  arising  at  about  the  same  point,  are  two  median 
arteries:  the  sternal  artery,  which  dips  ventrad,  and  the  pos- 
terior aorta,  which  passes  caudad  and  above  the  intestine.  At 
the  origin  of  each  artery  there  is  a  valve  which  prevents  the 
blood  from  returning. 

The  cephalic  artery  (Plate  3,  fig.  12,  o)  pursues  a  straight 
course  over  the  pyloric  and  gastric  portion  of  the  stomach,  then 
dips  ventrad  and  splits  into  two  main  branches  which  supply 
the  eyes,  and  to  other  parts  of  the  frontal  region.  The  lateral 
arteries  (antennary)  arise  from  the  same  trunk  as  the  cephalic 
artery,  then  pass  outward  making  an  acute  angle  with  the  lat- 
ter. The  hepatic  artery  is  a  pair  arising  from  the  ventral  side 
of  the  anterior  angle  of  the  heart.  On  leaving  the  heart,  each 
dips  ventrally  and  becomes  embedded  in  the  digestive  gland. 
Near  its  origin  it  gives  off  a  branch  which  supplies  the  hind  gut. 
There  are  other  small  branches  which  supply  various  parts  of 
the  digestive  gland. 

The  posterior  aorta  (superior  abdominal  artery)  arises  from 
the  median  posterior  end  of  the  heart,  and  just  under  this  vessel 
is  the  descending  artery. 

This  system  requires  further  study  in  detail. 

NERVOUS  SYSTEM 

The  central  nervous  system  (Plate  3,  fig.  14;  Plate  4,  fig.  15) 
follows  the  same  plan  as  that  found  in  Macrura,  consisting  of: 
(a)  a  brain  connected  by  commissures  to  (&)  the  suboesophageal 
ganglion,  (c)  a  chain  of  thoracic  ganglia,  and  {d)  a  chain  of 
abdominal  ganglia.  It  differs,  however,  from  some  macrurous 
types  of  nervous  system  in  two  principal  aspects ;  first,  instead  of 
the  usual  five,  distinct  and  equally  prominent  separate  thoracic 
ganglia,  as  in  Penseus,  the  first  two  thoracic  ganglia  are  fused 
with  the  suboesophageal  ganglion.  Secondly,  in  the  abdomen 
there  are  only  five  ganglia  which  are  reduced  in  size.  There 
are  six  of  these  in  Penssus,  and  they  are  about  as  prominent  as 
those  of  the  thoracic  ganglia. 

The  brain  is  formed  of  a  complex  mass  of  nerve  cells  and 
fibres.  The  nerve  fibres  become  aggregated  in  the  brain  in  de- 
finite masses  or  neuropiles  ("Punksubstanz,"  Leydig).  The 
principal  neuropiles  are:  {a)  the  optic,  op;  (d)  the  superolateral, 
dl;  (c)  the  superomedian,  dm;  (d)  the  globulus,  g;  and  {e)  the 
posterior  neuropiles,  pm. 
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The  optic  neuropiles  each  consisting  of  two  lobes  are  situated 
at  the  anterior  end  of  the  brain,  the  posterior  lobe  bearing  the 
optic  nerve  fibres  and  the  oculomotor.  The  superolateral  is  a 
pair,  each  giving  rise  to  the  otocyst  nerve  fibres.  Between  this 
pair  is  the  superomedian  neuropile.  From  the  ventral  surface 
of  this  neuropile  arises  a  nerve  fibre  which  terminates  in  a  swol- 
len mass,  which  may  possibly  be  regarded  as  a  ganglion,  lodged 
in  the  space  beneath  the  median  frontal  lobe  between  the  bases 
of  the  antennules.  No  mention  is  made  in  the  literature  avail- 
able regarding  a  similar  structure.  Investigation  concerning 
the  nature,  function,  and,  perhaps,  phylogenetic  homology  may 
reveal  some  interesting  facts.  The  aforementioned  neuropiles 
compose  the  anterior  half  of  the  brain. 

On  each  side  of  the  posterior  half  is  a  very  prominent  globular 
mass,  the  globulus,  to  which  are  connected  partly  some  of  the 
fibres  of  the  antennulary  and  the  antennary.  The  tegumentary 
nerve  fibre  is  attached  to  this  mass.  The  posterior  neuropile  is 
continuous  with  the  commissures.  The  visceral  nerve  fibres  (t'l, 
V2)  arise  from  this  neuropile. 

The  relations  of  the  nerve  masses  and  nerve  fibres  can  be 
seen  quite  plainly  on  the  ventral  side  of  the  brain  (Plate  3,  fig. 
14).    The  following  nerve  fibres  are  connected  with  the  brain: 

Optic  nerve  (0  n). — Each  optic  nerve  arises  from  the  dorsal 
side  of  the  brain  at  its  anterior  angle.  The  fibres  are  continuous 
with  those  of  the  optic  neuropiles.  The  nerve  enlarges  to  form 
the  optic  ganglion  in  the  eye  peduncle.  From  this  ganglion 
arise  the  nerve  fibres  that  innervate  the  ommatidia  of  the  eye. 

Oculomotor  nerve  (om  n) . — The  small  nerve  fibers  that  inner- 
vate the  muscles  connected  to  the  eye  peduncles  arise  from  the 
ventral  side  of  the  optic  neuropiles. 

Antennulary  nerve  (ati). — On  the  antennulary  nerves  some  of 
the  fibres  originate  from  the  ventral  side  of  the  optic  neuropile 
and  some  from  the  globular  mass.  The  antennulary  nerve  ap- 
pears to  be  single,  but  is  composed  of  two  different  kinds  of  fibres 
having  different  functions  and  arising  from  different  centers 
in  the  brain.  The  main  branch,  innervating  the  antennules, 
arises  from  the  ventral  side  of  the  brain.  The  branch  that 
innervates  the  tactile  organs  seems  to  arise  at  the  lateral  side 
of  the  optic  neuropile. 

Antennary  {at2)* — The  antennaries  are  smaller  than  the  an- 
tennularies,  and  innervate  the  antenna.  The  fibres  of  these 
nerves  seem  to  be  derived  from  both  the  anterior  and  posterior 
half  of  the  brain. 
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Tegumentary  nerves  (tn). — ^The  tegumentary  nerves  are  a 
pair  of  fairly  big  nerves  arising  from  the  globulus  and  passing 
outwards  almost  at  right  angles  to  the  longitudinal  axis  of  the 
body.     They  innervate  the  integument  at  the  side  of  the  body. 

Visceral  nerves  (v^,  v^). — There  are  two  pairs  of  visceral 
nerves,  and  they  may  be  regarded  as  the  anterior  and  posterior 
nerve  fibres.  Both  are  connected  to  the  posterior  neuropiles. 
The  anterior  pair  passes  outwards  to  the  anterior  portion  of  the 
hepatic  region,  while  the  posterior  pair  passes  over  the  gastric 
region. 

Otocyst  nerves  (ot  n). — The  otocyst  nerves  on  the  dorsal 
side  of  the  brain  arise  from  the  superolateral  neuropiles.  At  a 
certain  distance  from  the  point  of  origin  from  the  brain  the 
two  nerves  are  connected  by  a  transverse  nerve  fibre.  Above 
the  transverse  nerve  a  small  nerve  fibre  branches  out  to  supply 
the  muscle  that  runs  along  the  middorsal  region  of  the  body. 
The  otocyst  nerve  terminates  in  a  swollen  mass,  the  otocyst  gan- 
glion, from  which  several  fine  nerve  fibres  branch  out  that  pos- 
sibly innervate  the  set^  in  the  otocyst  sac.  The  function  of 
this  sac  in  some  members  of  the  crustacean  group  is  still  a  mat- 
ter of  doubt.  Some  claim  that  it  merely  helps  in  maintaining 
equilibrium,  while  others  hold  that  it  is  auditory  in  function. 

Commissures  (co). — The  commissures  are  a  pair  of  large 
nerve  fibres,  continuous  with  the  posterior  neuropiles,  and  pass- 
ing posteriorly  on  each  side  of  the  oesophagus  to  the  subcesopha- 
geal  ganglion. 

Suhoesophageal  ganglion  (s,  g), — The  suboesophageal  ganglion 
is  situated  just  behind  the  oesophagus.  It  is  formed  by  the  fu- 
sion of  the  swollen  terminals  of  the  commissures.  In  its  center 
may  be  seen  the  arterial  foramen.  Some  of  the  nerve  fibres  con- 
nected to  this  ganglion  are  the  stomatogastric  nerves  (st  n)  and 
some  of  the  nerves  that  innervate  the  mouth  appendages. 

Thoracic  ganglia  (th  gi-the  g^), — At  first  glance  only  four 
ganglia  are  distinctly  discernible,  due  to  the  fusion  of  the  first 
and  second  thoracic  ganglia  with  the  suboesophageal  ganglion, 
but  by  closer  examination  under  the  microscope  the  demarcation 
between  these  three  ganglionic  masses  can  be  seen  distinctly. 
A  number  of  nerves  arise  from  each  ganglion  innervating  the 
corresponding  region  of  the  body  and  the  corresponding  ap- 
pendages. The  largest  nerves  are  those  that  innervate  the 
thoracic  legs,  except  the  one  that  goes  to  the  fifth  leg.  This 
nerve  is  small  and  arises  just  behind  the  nerve  that  innervates 
the  fourth  leg. 
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The  subcesophageal  ganglion  in  Macrura  is  generally  formed 
by  the  concrescence  of  the  ganglia  of  the  last  three  cephalic  and 
the  first  three  thoracic  segments.  In  Remipes  further  fusion 
takes  place,  indicating  distinctly  a  progressive  evolutionary  step 
toward  further  centralization  from  the  macrural  to  the  brachy- 
ural  type. 

Abdominal  ganglia  (ab  gi-ab  g^) . — The  tendency  toward  fur- 
ther centralization  is  supported  by  the  reduction  in  number  and 
in  size  of  the  abdominal  ganglia.  In  typical  Macrura  there  are 
six  of  these  ganglia,  about  as  prominent  as  the  thoracic  ganglia. 
In  Remipes  there  are  only  five,  and  they  are  very  much  reduced 
in  size,  except  the  fifth  which  supplies  the  telson  and  the 
uropods. 

SYSTEMATIC  POSITION 

Authors  differ  as  to  the  classification  and  the  relative  affini- 
ties of  the  Hippidea.  I  shall  only  mention  the  views  of  four 
authors,  because  of  their  being  more  or  less  directly  opposed 
to  each  other.  Benedict(i)  considers  the  Hippidas  and  Albu- 
neidse  to  make  up  the  superfamily  Hippoidea  of  the  Macrura 
anomalia. 

Glaus (2)  rejects  the  suborder  Anomura  and  refers  the  Hippidea 
to  Brachyura  on  account  of  what  is  known  of  their  development, 

Dana,  (3)  tracing  the  relations  of  the  different  groups  of  Ano- 
mura to  the  higher  types  of  Brachyura,  concluded  that  they 
may  with  equal  propriety  be  classified  {a)  "as  in  a  linear  de- 
scending series  they  deviate  from  the  brachyura!  to  the  macrural 
type,  or  (6)  according  to  their  respective  natural  affinities  with 
the  higher  brachyural  subtribes." 

In  the  former  system  the  Hippidea  are  ranked  by  him  with 
the  Porcellanidea,  as  constituting  the  second  section,  Anomura 
media,  of  the  tribe  Anomura;  in  the  latter  they  are  classed  as 
Anomura  corystidica,  immediately  beneath  the  Corystidea,  which 
are  undoubtedly  cancroid  Crustacea. (13) 

Miers,(l3)  commenting  on  Dana's  view,  remarks: 

With  all  deference  to  the  opinion  of  the  distinguished  American  naturalist, 
I  must  regard  the  older  view  as  the  more  correct.  I  believe  their  true 
affinities  are  with  the  Oxystomatous  Brachyura,  through  the  Raninidea. 
They  resemble  this  latter  in  their  narrow  and  elongated  form,  natatorial 
legs,  and  in  the  case  of  the  Albuneidas  in  the  high  and  laterally  compressed 
hands  of  the  anterior  legs,  which  altogether  resemble  those  of  the  Oxy- 
stomatous Calappa  and  allied  genera.  On  account  of  the  imperfect  defini- 
tion of  the  buccal  cavity,  it  is  easy  to  trace  any  resemblance  either  to  the 
Cancroidea  or  to  Oxystomata  in  the  form  of  the  mouth  and  oral  ap- 
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pendages.  There  exists,  however,  an  important  characteristic  and  one,  I 
believe,  not  hitherto  noted,  in  the  form  of  the  terminal  lobe  of  the  exognath 
of  the  first  pair  of  maxillipeds,  which  in  the  Hippidea,  is  elongated  and 
narrow  as  in  the  Oxystomata,  where  it  is  usually  applied  to  the  opening 
of  the  afferent  branchial  channel.  In  the  Cancroidea  and  Oxystomata, 
this  joint  is  more  or  less  obtriangular,  short,  and  truncated  at  the  distal 
extremity. 

The  conclusion  of  Miers  is  based  on  similarities  in  the  form 
of  the  body,  legs,  and  mouth  appendages.  Though  these  are 
significant  and  have  their  relative  value,  they  are  not  sufficient 
to  establish  actual  relationship  between  one  animal  and  another, 
much  less  betv^een  one  group  and  another,  for  they  may  be  mere 
adaptive  modifications,  the  results  of  the  interplay  betv^een 
similar  environmental  conditions  on  one  side,  and  on  the  other, 
between  widely  different  animals — producing  a  resemblance  not 
based  on  actual  genetical  relationship,  but  constituting  a  con- 
vergence. Supporting  this  line  of  argument  is  the  fact  that  the 
members  of  the  Oxystomata — ^the  families  Raninidse,  Leucosida?, 
and  Calappidse,  are  generally  sand  diggers,  like  the  members  of 
the  Hippidea.  Living  practically  under  identical  ecological  con- 
ditions, they  face  similar  situations;  namely,  having  to  make 
their  way  into  the  sand  and  having  to  prevent  sediment  from 
clogging  the  buccal  cavity  and  the  branchial  channel.  Hence  they 
have  undergone  adaptive  modifications  in  the  same  direction. 

Instances  where  animals  had  been  placed  wrongly  because  of 
some  external  resemblance  to  a  group  are  too  numerous  to  men- 
tion here.  External  evidence  must  be  borne  out  by  evidence 
in  the  internal  organizations  of  the  animal,  and  the  more  reliable 
criterion  for  determining  the  relative  affinity  between  animals 
is  the  organization  of  the  nervous  system. 

Jones  (8)  says, 

There  can  be  no  doubt  that  the  nervous  matter  must  be  regarded  as  the 
very  essence  or  being  of  all  creatures,  with  which  their  sensations,  volition 
and  capability  of  action  are  inseparably  connected;  and  such  being  the 
case,  it  is  a  legitimate  inference  that  the  capacities  and  powers  of  the 
several  tribes  are  in  immediate  relation  with  the  development  and  per- 
fection of  this  supreme  part  of  their  organization,  and  their  entire  struc- 
ture must  be  in  accordance  with  that  of  the  nervous  apparatus  which  they 
possess. 

From  what  is  shown  in  the  degree  of  centralization,  it  is  ob- 
vious that  the  organization  of  the  central  nervous  system  of 
Remipes  is  only  slightly  in  advance  over  that  of  a  prawn,  a  ma- 
cruran,  which  consists  in  the  coalescence  of  the  first  and  second 
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thoracic  ganglia  with  the  subcesophageal  ganglion,  and  in  the 
reduction  in  size  and  number  of  the  abdominal  ganglia. 

As  a  basis  for  comparison,  let  us  take  the  organization  of 
the  nervous  system  of  the  spiny  lobster,  Panulirus  versicolor 
(Latreille)  (Plate  4,  fig.  22).  In  this  animal  the  subcesophageal 
ganglion  had  fused  with  the  first  three  thoracic  ganglia,  hence 
the  fusion  has  gone  a  little  further  than  what  has  taken  place  in 
Remipes,  Panulirus  is  distinctly  macrurous  in  character,  and 
I  am  not  aware  of  any  systematist  who  claims  otherwise.  How- 
ever, while  centralization  in  the  thoracic  ganglia  has  gone  further 
in  Panulirus,  this  process  lagged  behind  relative  to  the  abdominal 
ganglia,  of  which  there  are  still  six,  whereas  there  are  five  in 
Remipes,  in  which  this  character  may  be  viewed  as  a  correspond- 
ing adaptive  response  to  its  particular  habitat.  To  successfully 
bore  its  way  through  the  sand,  an  animal  must  not  only  have  its 
abdomen  flexed  but  also  be  reduced  in  size. 

An  illustration  of  further  concressence  beyond  that  observed 
in  Remipes  and  Panulirus  is  the  nervous  system  of  the  coconut 
crab,  Birgus  latro  (Linn.),  an  anomuran.  In  this  animal  all  the 
thoracic  ganglia  have  fused  to  form  one  mass,  and  the  abdominal 
ganglia,  though  still  distinct,  have  undergone  further  reduction 
in  size  (Plate  4,  fig.  20). 

The  process  of  centralization,  insofar  as  it  has  taken  place 
in  Crustacea,  reaches  its  climax  in  Brachyura.  Plate  4,  fig. 
21(16)  shows  the  nervous  system  of  a  representative  of  this 
group.  All  the  thoracic  and  abdominal  ganglia  become  agglo- 
merated into  one  mass,  the  ventral  nerve  mass  from  which 
nerves  radiate  to  the  thoracic  and  abdominal  appendages. 

If  Remipes  is  placed  under  Anomura,  it  certainly  should  oc- 
cupy a  position  on  the  lower  rung  of  the  scale,  below  that  of  Pa- 
guridea.  Benedict's  creation  of  the  superfamily  Hippoidea  of 
the  Macrura  anomalia  appears  to  have  more  justification  than 
Dana's  Anomura  media,  with  a  position  close  to  Brachyura.  By 
virtue  of  the  possession  of  a  higher  degree  of  nervous  centraliza- 
tion, the  tribe  Paguridea  as  represented  by  the  coconut  crab  is 
more  entitled  to  this  position. 

On  the  basis  of  progressive  cephalization  as  indicated  in  the 
nervous  organization  it  seems  to  me  the  more  legitimate  posi- 
tion for  Hippidea  as  represented  by  Remipes  testudinariu^  is 
with  the  Macrura;  they  may  be  regarded  as  an  aberrant  group 
of  the  division  Phyllobranchiata.  They  agree  with  this  division 
in  having  the  branchial  plumes  in  the  form  of  broad  foliaceous 
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plates  attached  to  a  central  stalk.  The  degree  of  centralization 
shows  an  advance  over  that  of  a  prawn,  but  less  than  the  advance 
of  Panulirus,  another  macruran. 

However,  the  members  of  the  two  families  Hippidse  and  Albu- 
neidse,  of  the  tribe  Hippidea,  resemble  the  anomurans  in  many 
respects,  principally  in  the  reduction  in  the  size  of  the  abdomen 
and  in  the  manner  in  which  this  part  is  held  under  the  body. 
On  the  other  hand,  their  large  and  prominent  telson  and  uropods, 
and  their  separate  and  distinct  abdominal  pleura  except  the  fifth 
and  sixth  which  are  fused  (in  Remipes) ,  point  to  their  macrural 
affinity. 

They  also  resemble  the  brachyurans  in  several  aspects:  (a) 
in  the  relative  flattening  of  the  body  dorsoventrally ;  (&)  in  the 
greater  prominence  of  the  cephalothorax ;  (c)  in  the  character 
of  the  legs,  and  (cZ)  in  the  character  of  the  mouth  appendages. 
It  is  on  the  basis  of  these  last  two  that  Miers  associates  them 
with  the  oxystomatous  brachyurans  through  the  Raninidea. 

While  these  facts  are  significant  and  undoubtedly  have  their 
merit  in  the  consideration  of  affinities  among  animals,  we 
should  not  lose  sight  of  the  deeper  internal  structural  organ- 
ization, ideally  that  of  the  nervous  system,  which  is  generally 
considered  the  more  reliable  index  of  the  degree  of  organization 
in  animals,  and  consequently,  of  their  relative  affinities.  In- 
deed, as  a  general  rule,  it  is  customary  to  arrange  animals  in  an 
ascending  scale  according  to  the  degree  to  which  the  nervous 
system  is  developed. 
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ILLUSTRATIONS 

Fig.  1.  Antennule  (first  antennae),  ventrolateral  view;  x  6.  a,  Basal 
segment  of  peduncle;  6,  second  segment  of  peduncle;  c,  distal 
segment  of  peduncle;  d,  basal  segment  of  secondary  (ventral) 
flagellum;  e,  basal  segment  of  primary  (dorsal)  flagellum;  /, 
secondary  flagellum;  g,  primary  flagellum;  tr  6,  tactile  bristles. 

2.  Antenna,  ventrolateral   aspect;    X    6.     a,   Basal   segment  of  pe- 

duncle; 6,  second  segment  of  peduncle;  c,  distal  segment  of 
peduncle;  /i,  primary  flagellum  (dorsal);  /a,  secondary  flagel- 
lum (ventral). 

3.  Mandible,  dorsolateral  view;    X    10.     a,  Basal  portion;   b,  outer 

portion  of  palpus;  c,  inner  branch  of  palpus;  d,  lateral  spinous 
margin  of  basal  portion  of  palpus. 

4.  First  maxilla  (enlarged),  ventral  view,     a,  Protognathal  portion 

of  endopodite;  b,  protognathal  lobe;  c,  exopodite;  d,  muscle. 

5.  Second  maxilla,  inside  view;   X   2.     ex,  Scaphognath,  gill  bailer; 

en,  endognath;  6,  basipodite. 

Plate  2 

Fig.  6.     First  maxilliped,   left   side,   inner   surface;    enlarged,  a,    Basal 

attachment;  6,  proximal  segment  of  exopodite;  c,  terminal 
segment  of  exopodite;  d,  endopodite. 

7.  Second   maxilliped  left  side,  inner  surface,  enlarged,  a,   Basal 

attachment;  6,  protognathal  lobe;  c,  first  segment  of  endopo- 
dite; d,  first  segment  of  exopodite  (flabellum). 

8.  .Third  maxilliped,  left   side,   inner   surface;   enlarged,    a,   Basal 

attachment    (basi-ischiopodite) ;  ex,  exopodite. 

9.  Dorsal  view,  abdomen  and  telson  stretched  out.    ai,  Antennule, 

first  antenna;  a2,  antenna;  pevi,  first  pereiopod;  pevo,  second 
pereiopod;  pevsy  third  pereiopod;  per4f  fourth  pereiopod;  maxs, 
third  maxilliped;  t,  telson;  u,  uropod. 
10.  Abdomen,  telson  stretched  out,  ventral  view,  X  0.9.  pevB,  Fifth 
pereiopod;  api,  first  abdominal  pleuron;  a  ap,  anal  aperture; 
u,  uropod;  t,  telson. 

Plate  3 

Fig.  11.  Reproductive  system  of  male;  X  2,  te,  Testis;  vd,  vas  deferens; 
s  V,  seminal  vesicle;  g  p,  genital  papilla;  /,  spooned  finger  of 
fifth  pereiopod. 
12,  Heart  and  vessels;  enlarged,  e.  Artery  to  eye;  o,  ophthalmic 
artery  (cephalic) ;  at,  lateral  artery  (antennary) ;  g,  gastric 
artery;  h,  hephatic  artery;  p  g,  posterior  gastric;  a6,  abdo- 
minal artery;  st,  sternal  artery;  be  v,  branchiocardiac  vein; 
ib  8f  infrabranchial  sinus.  $ 
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Fig.  18.  Gill;  enlarged,  st,  Arthrodial  membrane  fold  attaching  gill  to 
base  of  gill-bearing  appendage;  c,  horizontal  stalk;  fp,  one  of 
the  foliaceous  plates. 
14.  Brain,  suboesophageal  ganglion,  one  of  thoracic  ganglia,  ventral 
view,  enlarged,  p  g,  ganglion;  ot  g,  otocyst  ganglion;  ot  % 
otocyst  nerve;  om  n,  oculomotor  nerve;  ow,  optic  nerve;  ati  an- 
tennulary  nerve;  afa,  antennary  nerve;  Vi,  '^2,  visceral  nerves;  co^ 
commissures;  si  71,  stomogastric  nerves;  s  g,  suboesophageal 
ganglion;  a/,  arterial  foramen;  mx5,  nerve  to  third  maxilliped; 
thif  first  thoracic  ganglion;  prii,  nerve  to  the  first  pereiopod. 

Plate  4 

Pig.  15.  Central  nervous  system,  with  anterior  portion  to  second  thoracic 
ganglion  more  enlarged  than  posterior;  dorsal  view,  ati,  an- 
tennulary  nerve;  ats,  antennary  nerve;  t  n,  tegumentary  nerve; 
Vi,  V2,  visceral  nerves;  g,  globulus;  p  m,  posterior  neuropyie; 
p  g,  ganglion;  ot  g,  otocyst  ganglion;  ot  n,  otocyst  nerve;  dl, 
dorsolateral  neuropile;  op,  optic  neuropile;  dm,  superomedian 
neuropile;  om  n,  oculomotor  nerve;  o  n,  optic  nerve;  co, 
commissure;  st  ti,  stomogastric  nerves;  s  g,  suboesophageal 
ganglion;  a/,  arterial  foramen;  th  gx-th  g^,  thoracic  ganglia; 
pui-pris,  nerves  to  pereiopods  (walking  legs)  ;  rnxs,  nerve  to  the 
third  maxilliped;  ah  gi-ab  g^,  abdominal  ganglia;  ii  n,  nerve  to 
uropods;  cd,  caudal  nerve. 

16.  a,  Egg  undergoing  cleavage   (enlarged) ;  6,  section. 

17.  Older  embryo  still  attached  to  pleopod  of  mother  (enlarged),     a, 

Stalk,  a  drawn-out  portion  of  chorionic  membrane  of  embryo; 
6,  eye  spots. 

18.  Nauplius;  enlarged,     a,  Rostrum;  6,  eye,  developing;  c,  abdomen. 

19.  First  zcea,  shed  by  the  mother  a  few  hours  after  capture,     a, 

Rostrum;  6,  eye;  c,  mouth  appendage;  d,  abdomen;  c,  telson. 

20.  Nervous  system  of  coconut  crab,  Birgus  latro   (Linn.).     After  F. 

Nemenzo.  0,  Optic  nerve;  al,  anterior  lobe  of  brain;  a,  an- 
tennulary  nerve;  at,  antennary;  p  Z,  posterior  lobe  of  brain; 
cc,  circumoesophageal  connective;  p  c,  postoesophageal  commis- 
sure; 8,  ganglionic  mass  in  circumoesophageal  connective;  s  n, 
sympathetic  nerve;  maxi,  nerve  to  the  first  maxilla;  'max2, 
nerve  to  second  maxilla;  mlpi,  nerve  to  first  maxilliped;  mlp2f 
nerve  to  second  maxilliped;  mlpst  nerve  to  third  maxilliped; 
pi  nerve  to  first  pereiopod;  ^2,  nerve  to  second  pereiopod;  pa, 
nerve  to  third  pereiopod;  p4,  nerve  to  fourth  pereiopod;  ps, 
nerve  to  fifth  pereiopod;  th  g,  thoracic  ganglionic  mass;  st, 
arterial  foramen;  ahdx,  first  abdominal  ganglion;  ahd  c,  abdo- 
minal nerve  cord. 

21.  Nervous    system    of    a    crab,    Cancer    pagiirus.    After    Joseph 

Pearson,  1908.  c  g,  Cerebral  ganglion;  a  n,  nerve  to  first 
antenna;  as  n,  nerve  to  second  antenna;  0  n,  optic  nerve;  o  m  n, 
ocular  motor  nerve;  t  w,  tegumentary  nerve;  p  g,  paroesopha- 
geal  ganglion;  n  m,  nerve  to  mandibular  muscle;  n  p  o,  trans- 
verse postoesophageal  connective;  ce,  oesophagus;  com,  commis- 
sure; t  g,  ventral  thoracic  nerve  mass;  n  f,  foramen  of  ventral 
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nerve  mass  for  descending  artery;  n  ah,  abdominal  nerve; 
st  s,  superior  root  of  stomatogastric  nerve;  st  i,  inferior  root 
of  stomatogastric  nerve;  st  n,  stomatogastric  nerve;  st  g,  sto- 
matogastric ganglion;  I  g  n,  lateral  gastric  nerve;  p  g  n,  pos- 
terior gastric  nerve;  nt,  nerve  to  integument;  n  i  nerve  to 
hind  gut;  n  U  nerve  to  digestive  gland;  n^-m,  nerve  arising 
from  ventral  nerve  mass. 
22.  Nervous  system  of  Panulirus  versicolor  (Latr.)  ;  ventral  view. 
After  D.  K.  Villaluz,  in  MS.  o,  Optic  nerve;  a,  antennulary 
nerve;  a  t,  antennary  nerve;  sag,  supraoesophageal  ganglion 
or  brain;  c  c,  circumoesophageal  connectives;  ce,  oesophagus; 
m,  mandibular  nerve;  mxi-mx2,  first  and  second  maxillary 
nerves;  pi-ps,  first  to  fifth  pedal  nerves;  suh  o  g,  subcesophageal 
ganglia;  st,  perforation  for  passage  of  sternal  artery;  1-6,  abdo- 
minal ganglia;  ab  c,  abdominal  nerve  cord. 
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BOOKS 

Books  reviewed  here  have  been  selected  from  books  received 
by  the  Philippine  Journal  of  Science  from  time  to  time  and  ac- 
knowledged in  this  section. 

REVIEWS 

Cytological  Technique.     By  John  R.  Baker.     London,  Methuen  &  Co.  Ltd., 
1933.     131  pp.,  illus.     Price,  3s.  6d. 

Teachers  and  other  persons  interested  in  biology  will  find 
in  this  little  book  a  brief  authoritative  discussion  of  the  various 
techniques  involved  in  the  preparation  of  cells  and  tissues  for 
microscopic  examination.  The  chapters  on  fixation  and  stain- 
ing, which  comprise  the  bulk  of  the  book,  will  be  found  most 
interesting  by  those  desiring  a  basic  knowledge  of  the  composi- 
tion and  uses  of  some  of  the  more  common  fixing  fluids  and  stain- 
ing reagents. 

The  book  contains  a  number  of  bibliographic  references. 

— M.  T. 

1001   Garden  Questions  Answered.     By  Alfred  Carl  Hottes.    New  York, 
A.  T.  de  la  Mare  Company,  1938.     2d  Ed.     820  pp.,  illus. 

In  any  garden  various  problems  connected  with  soil,  plants 
and  their  enemies,  garden  accessories,  and  weather  are  en- 
countered. Prof.  Alfred  Carl  Hottes  furnishes  solutions  for 
most  of  them  in  his  little  book.  Although  the  book  is  intended 
primarily  for  temperate  or  semitemperate  climate,  it  includes 
some  problems  in  tropical  gardens.  The  plants  treated  are 
mostly  of  the  temperate  regions,  but  troubles  of  tropical  plants 
similar  to  those  of  the  temperate  species  and  their  remedies  are 
found  in  the  book,  which  also  deals  with  difficulties  in  the  culture 
of  vegetables  and  ornamental  annuals  and  trees. 

The  book  is  copiously  illustrated  with  sketches  and  photo- 
graphs, and  well  indexed.  It  is  a  valuable  and  handy  manual 
for  a  gardener,  especially  for  a  beginner  in  gardening. 

The  calendar  or  advice  on  what  to  do  in  the  garden  each 
month,  though  useful,  seems  to  be  difficult  to  follow  in  the  Tro- 
pics. However,  it  could  serve  as  a  guide  in  the  preparation  of 
a  similar  calendar  for  the  Tropics. 
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In  addition  to  ornamental  gardening  the  book  also  discusses 
vegetables,  fruits,  and  miscellaneous  topics  such  as  plant  breed- 
ing, engineering,  geometrical  calculations,  carpentry,  and  other 
routine  necessary  in  keeping  a  garden.  It  should  be  of  value  to 
ornamental  gardeners  and  to  those  who  contemplate  making 
a  garden. — ^V.  M.  D. 

Pneumonia  and  Serum  Therapy.  By  Frederick  T.  Lord  and  Roderick 
Heffron.  Revised  Edition  of  Lobar  Pneumonia  and  Serum  Therapy. 
New  York,  The  Commonwealth  fund,  1938.     148  pp.     Price,  $1. 

This  book  is  a  clear  presentation  of  the  investigation  carried 
out  by  Dr.  F.  T.  Lord  on  the  treatment  of  the  acute  pulmonary 
disease  known  as  pneumonia  by  its  specific  antipneumococcus 
serum.  The  first  chapter  offers  thorough  information  about 
the  control  program  that  is  being  carried  out  by  various  govern- 
ment agencies  to  accomplish  effective  treatment  and  control 
of  pneumonia. 

It  discusses  fully  the  clinical  manifestations  of  a  typical  case 
of  pneumococcus  pneumonia  as  well  as  the  different  types  of  the 
causative  pneumococci.  The  author  gives  special  attention  to 
the  symptomatology,  pathogenesis,  epidemiology,  immunity, 
diagnosis,  and  treatment  of  this  disease.  The  reader  can  also 
obtain  a  general  idea  concerning  the  methods  of  manufacturing 
antipneumococcus  serum  from  horses  and  rabbits,  as  well  as 
instructions  regarding  the  correct  technique  for  administering 
the  antipneumococcus  serum  in  the  treatment  of  pneumonia. 
The  book  also  gives  all  the  indications  and  contra-indications  in 
the  use  of  serum  therapy  and  its  possible  results. 

This  book  is  a  valuable  guide  for  physicians  in  the  treatment 
of  this  disease. — P.  J.  A. 

Industrial  Minerals  and  Rocks  (Nonmetallics  other  than  Fuels).  Edited 
by  the  Committee  on  the  Industrial  Minerals  Volume,  Samuel  H. 
Dolbear,  Chairman  Oliver  Bowles,  Vice-chairman,  and  others.  Spon- 
sored by  the  Seeley  W.  Mudd  Memorial  Fund.  New  York,  The  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers,  1937.  955  pp., 
front.,  illus.     Price,  f6. 

This  new  volume  is  a  valuable  contribution  to  existing  litera- 
ture on  nonmetallic  industrial  minerals  and  rocks,  except  min- 
eral fuels.  Each  chapter  contains  comprehensive  information 
pertaining  to  the  geologic  occurrence,  geographic  distribution, 
political  and  economic  control,  production  and  consumption, 
method  of  mining,  preparation  for  market,  industrial  uses,  mar- 
keting, and  prices.     It  is  reported  that  not  less  than  70  of  these 
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minerals,  commonly  known  as  **nonmetallics,"  are  mined  and 
used  in  industry. 

It  is  pointed  out  that,  while  these  nonmetallics  rapidly  in- 
crease in  importance,  many  of  their  superficial  deposits  face  a 
gradual  exhaustion.  To  cope  with  that  situation  and  to  effect 
a  profitable  exploitation  of  these  resources,  more  elaborate  and 
effective  methods  of  mining  and  processing  are  urged.  These 
will  require  the  employment  of  well-trained  technical  men  to 
manage  the  operations. 

To  assist  students  and  young  engineers  to  take  advantage  of 
the  opportunities  in  this  broad  and  fertile  field  is  one  of  the  pur- 
poses behind  the  publication  of  this  volume  which  was  sponsored 
by  the  Seeley  W.  Mudd  Memorial  Fund.  Each  chapter  is  writ- 
ten by  a  specialist  on  the  subject.  There  is  a  bibliography  at  the 
end  of  each  chapter.  This  book  will  be  useful  to  engineers, 
technologists,  business  men,  and  students  in  the  mineral  indus- 
tries.—B.  R.  S. 

Metallurgy.  By  Carl  G.  Johnson,  R.  S.  Dean,  and  J.  L.  Gregg.  Chicago, 
American  Technical  Society,  1938.     149  pp.,  front.,  illus.     Price,  $1.50. 

This  book  is  essentially  a  compilation  of  available  up-to-date 
knowledge  pertaining  to  the  manufacture  and  behaviour  of 
metals  and  alloys.  The  important  physical  aspects  of  metal- 
lurgy, such  as  constitutional  diagrams,  shaping  operations,  and 
the  physical  and  chemical  properties  of  metals  resulting  from 
the  hot  and  cold  treatments,  have  been  stressed,  rather  than  the 
chemical  process  of  melting  and  refining.  Most  of  the  modern 
equipment  used  is  briefly  described.  An  interesting  discussion 
in  the  latter  part  of  the  book  deals  with  the  powder  process  of 
manufacturing  alloys  by  the  application  of  pressure  and  heat 
treatment.  By  this  process  it  is  now  possible  to  manufacture 
many  mixtures  of  metals  which  cannot  be  prepared  by  the  usual 
melting  process,  especially  metals  whose  melting  points  are 
higher  than  that  of  any  known  refractory. 

This  book  is  well  illustrated,  nontheoretical,  and  written  in  a 
style  and  language  interesting  and  easy  to  understand.  Lay- 
men and  students  of  engineering  will  find  in  this  text  a  practical 
and  valuable  guide. — B.  R.  S. 

The  Environment  and  Its  Effects  Upon  Man.  Sjmiposium  held  at  Harvard 
School  of  Public  Health  August  24-August  29,  1936,  as  part  of  the 
Harvard  University  Tercentenary  Celebration  1636-1936.  Boston, 
Harvard  School  of  Public  Health,  1937.    297  pp.,  illus. 
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The  book  touches  on  the  effects  of  social  environment;  indus- 
trial fatigue;  air-borne  infection;  effect  of  heat  and  humidity 
and  various  abnormal  conditions  in  industry,  and  methods  of 
control;  air  conditioning;  and  organization  of  laboratories  of 
industrial  toxicology  and  hygiene. 

These  collected  works  should  be  read  by  public  health  v^orkers 
and  teachers  of  hygiene  and  preventive  medicine,  especially  by 
those  who  are  interested  in  the  application  of  physiology  to  the 
prevention  and  control  of  ill  health  and  inefficiency  among  in- 
dustrial workers. 

The  treatment  of  the  many  aspects  of  industrial  physiology 
and  hygiene  is  most  frank  and  thought  provoking. 

References  are  found  at  the  end  of  each  work. — M.  L. 

A  Symposium  of  Cancer.  By  Leiv  Kreyberg  and  others.  Madison,  Uni- 
versity of  Wisconsin  Press,  1938.     212  pp.     Price,  |3. 

This  book  contains  papers  dealing  with  the  different  aspects 
of  cancerology.  It  gives  the  reader  an  insight  into  the  results 
of  investigations  in  experimental  biology  made  in  recent  years 
which  throw  some  light  on  the  causation  and  production  of  can- 
cer ;  clinical  facts  dealing  with  radiotherapeutics  as  worked  out 
and  observed  by  Coutard,  and  some  points  with  regard  to  cancer 
as  a  public-health  problem.  The  authors  mention  also  the  in- 
fluence of  wave  lengths  of  radiation  to  the  disease.  In  short, 
the  book  brings  to  us  the  work,  observations,  and  experiences  of 
a  well-known  group  of  men  competent  to  discuss  cancer. — P.  S.  C. 

On  Your  Guard!  The  Prevention  and  Treatment  of  Sex  Diseases.  By 
Carl  Warren.  Foreword  by  M.  J.  Exner.  New  York,  Emerson  Books, 
Inc.,  1937.     160  pp.,  front,  illus.     Price,  $1. 

This  little  book  on  sex  hygiene  is  written  in  a  language  very 
understandable  to  the  layman. 

The  work  touches  in  an  interesting  manner,  amongst  other 
things,  on  the  incidence  of  venereal  diseases  by  geography,  sex, 
age,  occupation,  economic  status,  and  race;  venereal  prophy- 
laxis; proper  ways  to  obtain,  test,  and  handle  mechanical  pre- 
ventive devices;  symptoms  and  treatment  of  venereal  diseases; 
and  how  to  avoid  the  perils  of  quacks  and  nostrums. 

The  book  includes  many  illustrations. — H.  L, 

RECEIVED 

American  medical  association  interns'  manual.  Edited  by  the  council  on 
medical  education  and  hospitals  and  the  council  on  pharmacy  and 
chemistry  of  the  American  medical  association.  Chicago,  American 
medical  association,  1938.     229  pp. 
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American  medical  association.  New  and  nonofficial  remedies,  1938,  con- 
taining descriptions  of  the  articles  which  stand  accepted  by  the  council 
on  pharmacy  and  chemistry  of  the  American  medical  association  on 
January  1,  1938.  Chicago,  American  medical  association,  1938.  590 
pp.,  biblio.,  index. 

American  medical  association.  Supplement  to  new  and  nonofficial  reme- 
dies, 1938.     Chicago,  American  medical  association,  1938.     32  pp. 

American  society  for  testing  materials.  1938  supplement  to  book  of  A.  S. 
T.  M.  standards.  Philadelphia,  American  society  for  testing  materials, 
1938.     241  pp.,  illus.     Price,  paper,  $2. 

Blair,  Millard  F.  Practical  tree  surgery.  Boston,  The  Christopher  pub- 
lishing house,  1937.     297  pp.,  front.,  illus.     Price,  |4. 

Crabbe,  J.  A.  Your  aquarium.  A  guide  to  cold  fresh-water  aquarium- 
keeping.  London,  *'The  Bazaar,  exchange  &  mart,"  ltd.  ^Q  pp.,  illus. 
Price,  paper.  Is.  6d. 

Dolbear,  Samuel  H.,  and  others,  ed.  Industrial  minerals  and  rocks  (non- 
metallic  other  than  fuels).  Sponsored  by  the  Seeley  W.  Mudd  memo- 
rial fund.  New  York,  The  American  institute  of  mining  and  metallur- 
gical engineers,  1937.     955  pp.,  front.,  illus.     Price,  |6. 

Dublin,  Louis  I.,  and  Alfred  J.  Lotka.  Twenty-five  years  of  health 
progress.  A  study  of  the  mortality  experience  among  the  industrial 
policyholders  of  the  Metropolitan  Life  Insurance  Company,  1911  to 
1935.  New  York,  Metropolitan  Life  Insurance  Company,  1937.  611 
pp.,  illus. 

GuNTON,  H.  C.  Nature  study  above  and  below  the  surface.  A  bridge  be- 
tween amateur  and  professional.  With  a  preface  by  Dr.  C.  B.  Wil- 
liams, M.  A.,  D.  Sc.  London,  H.  F.  &  G.  Witherby,  ltd.,  1938.  134 
pp.,  pL,  illus.     Price,  7s.  6d. 

Hatcher,  Robert  A.,  and  others.  Epitome  of  the  pharmacopeia  of  the 
United  States  and  the  national  formulary  with  comments  corrected 
and  revised  in  accordance  with  the  first  supplement  of  the  pharma- 
copeia, eleventh  revision,  and  the  first  and  second  correction  lists  of 
the  national  formulary,  sixth  edition.  Prepared  for  the  use  of  physi- 
cians under  authorization  of  the  council  on  pharmacy  and  chemistry 
of  the  American  medical  association  by  a  committee  of  council  mem- 
bers: Robert  A.  Hatcher,  Ernest  E.  Irons,  Torald  Sollmann,  Paul 
Nicholas  Leech.     Chicago,  American  medical  association,  1938.     244  pp. 

Hatcher,  Robert  A.  Useful  drugs.  A  selected  list  of  essential  drugs 
with  brief  discussions  of  actions,  uses,  and  dosage.  Edited  under  the 
direction  and  supervision  of  the  council  on  pharmacy  and  chemistry  of 
the  American  medical  association.  Chicago,  American  medical  asso- 
ciation, 1938.     11th  ed.  258  pp.     Price,  $0.75. 

Johnson,  Carl  G.,  R.  S.  Dean,  and  J.  L.  Gregg.  Metallurgy.  Chicago, 
American  technical  society,  1938.     149  pp.,  illus.     Price,  $1.50. 

Norton,  L.  J.  Financing  agriculture.  Danville,  Illinois,  The  Interstate 
printing  Co.,  1938.     321  pp.,  illus.     Price,  $2.75. 

Perkins,  William  Harvey.  Cause  and  prevention  of  disease.  Philadel- 
phia, Lea  &  Febiger,  1938.     713  pp.     Price,  $7.50. 

Roberts,  Harry.  The  troubled  mind.  A  general  account  of  the  human 
mind,  and  its  disorders  and  their  remedies.    With  chapters  on  the 
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STUDIES  ON  PHILIPPINE  KINGFISHERS,  I 

GENUS  CEYX 

By  Canuto  G.  Manuel 
Of  the  Division  of  Fisheries,  Department  of  Agriculture   and  Commerce 

Manila 

ONE  PLATE 

In  connection  with  the  recording  of  the  birds  kept  in  the  col- 
lection of  the  Philippine  Bureau  of  Science,  the  different  groups 
represented  in  this  collection  are  being  studied.  Accordingly,  a 
few  papers  on  Philippine  pigeons  ^  have  been  published.  While 
awaiting  more  material  to  complete  my  studies  on  Philippine 
pigeons,  I  have  been  collecting  data  on  Philippine  kingfishers, 
and  the  present  paper  is  the  first  of  a  series  on  this  group. 

The  kingfishers  form  a  distinct  group  of  birds  characterized 
by  comparatively  long,  stout,  and  pointed  bill;  culmen  rounded 
or  slightly  flattened ;  feet  weak ;  fourth  toe  united  with  third  on 
its  greater  length,  second,  when  present,  united  with  third  on  its 
basal  third.     These  birds  comprise  the  family  Alcedinidse. 

The  literature  on  Philippine  kingfishers  of  the  Genus  Ceijx 
is  scattered  through  various  publications,  in  a  number  of  which 
confusion  with  regard  to  the  position  of  the  birds  treated  is  very 
apparent.  In  the  present  paper  an  attempt  is  made  to  record 
and  discuss  the  data  obtained  from  first-hand  studies  of  Philip- 
pine material,  and  to  correlate  these  data  with  those  appearing 
in  other  publications. 

The  material  upon  which  the  results  of  the  present  study  are 
based  is  in  the  collection  of  birds  of  the  Philippine  Bureau  of 
Science,  Manila. 

^Philip.  Journ.  Sci.  59  (1936)  289-305,  327-336;  60  (1936)  157-163, 
407-419;  63   (1937)   175-184. 

28391  ^'^'^ 
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A  new  race  of  Ceyx  erithacus  is  described. 

I  wish  to  express  here  my  gratitude  to  the  Raffles  Museum  at 
Singapore  through  its  acting  Director,  M.  W.  F.  Tweedie,  for  the 
specimens  lent  me  for  comparison  with  PhiHppine  material. 

Genus  CEYX  Lacepede,  1799 

Brightly  colored  three-toed  kingfishers ;  tail  short  and  rounded ; 
bill  not  grooved ;  culmen  straight,  slightly  flattened  at  base ;  first 
primary  reaching  nearly  to  tips  of  longest  quills. 

Six  species  of  the  genus  occurring  in  the  Philippines  are 
herein  treated. 

Key  to  the  species  of  Ceyx. 

a\  Largely  black  above C.  argentattis, 

a*.  Not  black  above. 

b\  Breast  with  a  blue  area C.  cyanopecttis, 

b  *.  Breast  without  a  blue  area. 

c\  Upperside  largely  blue C  lepidus, 

c^.  Upperside  largely  rufous. 

d\  Underside  lilac-rufous C  melanurus. 

d^.  Underside  yellow. 

e  \  With  a  blue  ear  patch C  erithacus. 

e^  Without  a  blue  ear  patch C.  rufidorsus. 

Species  1.    Ceyx  argentatus 

Largely  black  above,  with  big  silvery  white  spots ;  chin,  throat, 
and  forebreast  occasionally  with  a  huffish  wash;  rest  of  under- 
parts  black,  with  a  hue  of  blue ;  bill  black. 

CETX  ARGENTATUS  ARGENTATUS  Tweeddale. 

Ceyx  argentata  TwEEDDALE,  Ann.  &  Mag.  Nat.  Hist.  IV  20    (1877) 

533. 
Alcyone  cyanopecta  McGregor  and  Worcester,  Hand-list  Bds,  Philip. 

Is.  (1906)  52. 
Ceyx  argentatus  argentatus  Hachisuka,  Bds.  Philip.  Is.  pt.  3  (1934) 

132. 

Basilan,  Dinagat,  Mindanao. 

Specimens  from  Mindanao  were  examined. 

Meamirementa  of  Ceyx  argentatus  argentatus,  based  on  fifteen  males 
and  eleven  females. 

Extremes.  mode, 

mm.  mm. 

Wing  58-65  61 

Tail  22-27  24 

Culmen  from  nostril  30-35  33 

Tarflns  7-9  8 

Middle  toe  and  claw  15-17  17 
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The  black  area  below  has  a  hue  of  Berlin  blue  on  breast  and 
sides  of  abdomen. 

CEYX  ARGENTATUS  FLUMENICOLIJS  Steere. 

Ceyx   flumenicola   Steere,    List   Birds   and   Mammals    Steere    Exped. 

(1890)   10. 
Alcyone  flumenicola  McGregor  and  Worcester,  Hand-list  Bds.  Philip. 

Is.   (1906)   53. 
Ceyx  argentatus  flumenicolus  Hachisuka,  Bds.  Philip.  Is.  pt.  3  (1934) 

133. 

Leyte  and  Samar. 

Specimens  from  Lreyte  and  Samar  were  examined. 

Measuremejits  of  Ceyx  argentatus  flumenicolus,  based  on  fourteen  males 

and  five  females. 

Extremes.  mode, 

mm.  mm. 

Wing  56-61  68 

Tail  20-24  23 

Culmen  from  nostril  29-32  30 

Tarsus  7-9  8 

Middle  toe  and  claw  15-17  16 

The  black  area*  on  breast  and  sides  of  abdomen  has  an  azurite 
blue  wash. 

Species  2.     Ceyic  cyanopectus 

General  color  of  upper  surface  blue;  head  and  secondary 
coverts  spotted  with  cobalt;  back,  rump,  and  upper  tail  coverts 
cobalt;  underside  largely  reddish  buff  with  at  least  (female)  an 
incomplete  band  of  blue  on  breast.  Male  with  two  blue  bands 
on  breast  which  meet  on  sides,  enclosing  a  semicircular  reddish 
buff  area. 

CEYX  cyanopectus  CYANOPECTUS  Lafresnaye. 

Ceyx  cyanopectus  Lafresnaye,  Rev.  Zool.  (Soc.  Cuv.)   3   (1840)  33. 
Alcyone  cyanopectus  Jardine,  Contrib.  Ornith.   (1850)   82. 
Alcyone  cincta  Jardine,  Contrib.  Ornith.  (1850)  82,  pi.  only. 
Ceyx  philippinensis  Gould,  Proc.  Zool.  Soc.  London   (1868)   404. 
Ceyx  steerii  Sharpe,  Cat.  Bds.  Brit.  Mus.  17   (1892)   187. 
Ceyx   cyanopectus   cyanopectus   Hachisuka,    Bds.    Philip.    Is.    pt.    3 
(1934)  127. 

Luzon,  Marinduque,  Masbate,  Mindoro,  Polillo,  Sibuyan,  Ticao. 
Specimens  from  these  islands  were  examined. 


:tremM. 

Mode. 

mm. 

mm. 

58-62 

60 

21-23 

23 

29-34 

32 

8-  9 

8 

16-18 

17 
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Measurements  of  Ceyx  cyanopectus  cyanopectus,  based  on  twenty-seven 
males  and  twenty-one  females. 


Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

Closely  resembles  Ceyx  cyanopectus  nigrirostris,  from  which 
it  may  be  distinguished  in  having  a  lighter  tint  of  buff  below, 
a  red  lower  mandible,  and  smaller  spots  of  cobalt  on  head  and 
hind  neck. 

CEYX  CYANOPECTUS  NIGRmOSTRIS  Bourns  and  Worcester. 

Ceyx  nigrirostris  Bourns  and  Worcester,  Minn.  Acad.  Nat.  Sci.  Occ. 

Papers  1    (1894)   94. 
Alcyone  nigrirostris  McGregor  and  Worcester,  Hand-list  Bds.  Philip. 

Is.  (1906)  53. 
Ceyx  cyanopectus  nigrirostris  Hachisuka,  Bds.  Philip.  Is.  pt.  3  (1934) 

128. 

Measurements  of  Ceyx  cyanopectus  nigrirostris ^  based, on  one  rnale  and  one 

female,  respectively. 


Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

This  race  may  be  confused  with  its  closest  ally,  Ceyx  cyano- 
pectus  cyanopectus,  from  which  it  is  easily  distinguished  by  its 
entirely  black  bill,  larger  spots  of  cobalt  on  head  and  hind  neck, 
and  darker  buff  on  underside. 

Species  3.    Ceyx  lepidus 

CEYX  LEPIDUS  MARGARETHi^E  Biasing. 

Ceyx  margarethm  Blasius,  Braunschweigischer  Anzeiger   (April  15, 

1890). 
Ceyx  suluensis  Blasius,  Journ.  fur.  Om.  (1890)  141. 
Ceyx  bournsi  Steere,  List  Birds  and  Mamm.  Steere  Exped.  Philippines 

(1890)  11. 
Ceyx  Matomatei  Steere,  ibid. 

Banton,  Basilan,  Bongao,  Cebu,  Mindanao,  Negros,  Romblon, 
Sibuyan,  Siquijor,  Sulu,  Tablas,  Tawitawi. 

Specimens  from  Basilan  and  Negros  were  examined. 


Male. 

Female. 

mm. 

mm. 

58 

58 

23 

23 

30 

30 

8 

8 

16 

17 

mm. 

64 

mm. 
62 

22 

22 

28 

8 

8 

16 

16 
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Measurements  of  Ceyx  lepidics  margarethse,  based  on  two  females  from 
Basilan  and  Negros,  respectively. 

Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

Upper  surface  with  a  base  color  of  black;  on  head  and  neck 
this  color  almost  entirely  and  evenly  covered  with  spots  of  ultra^ 
marine,  at  tip  of  each  feather;  wing  coverts,  back,  rump,  and 
tail  irregularly  washed  with  ultramarine ;  lores,  sides  of  throat, 
and  underparts,  except  chin,  throat,  and  midabdomen,  orange 
rufous;  chin  and  throat  white,  washed  with  orange;  bill  and 
feet  coral  red. 

In  allying  C.  margarethm  with  C  lepidus  I  am  following  Hachi- 
euka's  arrangement,  corroborated  by  descriptions  in  available 
literature,  principally  that  by  Sharpe  f  I  regret  that  a  specimen 
of  Ceyx  lepidus  lepidus  has  not  been  examined. 

No  specimen  of  Ceyx  goodfellowi  Ogilvie-Grant,  which  Ha- 
chisuka  referred  as  another  subspecies  of  C  lepidus,  has  been 
examined. 

Species  4.    Ceyx  melanurus 

Above  largely  rufous,  deeper  shaded  than  under  surface;  head 
spotted  with  lilac;  eyelid  black  greatly  developed  on  anterior 
half;  ear  coverts  rufous,  with  a  white  spot  behind;  quills  black; 
chin  and  throat  white;  bill  and  feet  scarlet. 

CBTX  MELANURUS  MELANURUS  Kaup. 

Ceyx  melanura  Kaup,  Fam.  Eisv.  (1848)   15. 

Ceyx  melanurus  melanurus  Hachisuka,  Bds.  Philip.  Is.  pt.  3  (1934) 
130. 

Luzon,  Polillo. 

Specimens  from  Alabat,  Luzon,  and  Polillo  were  examined. 

Measurem^ents  of  Ceyx  melanurus  melanurus^  based  on  three  males 
and  six  females. 

Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

*  Catalogue  of  Birds  I  17   (1892). 


Extremes. 

Mod« 

mm. 

mm. 

53-56 

55 

19-21 

19 

25-31 

29 

7-  8 

8 

15-16 

16 

Male. 

Female. 

mm. 

mm. 

60 

60 

21 

21 

29 

26 

8 

8 

15 

15 
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Breast  and  flanks  rufous  with  a  sheen  of  lilac,  spots  of  lilac 
on  head  indistinct,  wing  coverts  spotted  with  blue-violet. 

CEYX  MELANURUS  SAMARENSIS  Steere. 

Ceyx   samarensis   Steere,    List    Birds    and    Mammals    Steere    Exped, 

(1890)   10. 
Ceyx  meUnurvs  samarensis  Hachisuka,  Bds.  Philip.  Is.  pt.  3   (1934) 

139. 

Leyte,  Samar. 

Specimens  from  these  islands  were  examined. 

Measurements  of  Ceyx  melanurus  samarensis,  based  on  one  male  from  Leyte 
and  one  female  from  Samar,  respectively. 


Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

Spots  of  lilac  on  head  indistinct;  blue- violet  spots  on  wing- 
coverts  larger  than  in  C.  m.  melanurus;  breast  and  upper  abdo- 
men deep  rufous,  like  back,  washed  with  lilac  in  male;  lighter 
with  yellow  hue  in  female. 

CEYX  MELANURUS  MINDANENSIS  Steere. 

Ceyx  melanura  Sharpe,  Trans.  Linn.  Soc.  London  pt.  6  1    (1877)  317. 
Ceyx  mindanensis  Steere,  List  Birds  and  Mammals   Steere   Exped. 

(1890)   10. 
Ceyx  basilanica  Steere,  ibid. 

Ceyx  platenas  Blasius,  Journ.  fiir.  Orn.   (1890)   148. 
Ceyx  melanurus  mindanensis  Hachisuka,  Bds.  Philip.  Is.  pt.  3  (1934) 

131. 

Basilan,  Mindanao. 

Specimens  from  Basilan  and  Mindanao  were  examined. 

Measurements  of  Ceyx  melanurus  mindanensis,  based  on  three  mules 
and  four  females. 

Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

Spots  of  lilac  on  head  heavy,  spots  of  lilac  on  wing  coverts 
replacing  blue-violet  of  C,  m.  melanums  and  C.  m,  samarensis; 
color  of  under  parts  as  in  C.  m,  melanums. 


:tremes. 

mode. 

mm. 

mm. 

57-60 

60 

20-21 

20 

31-33 

32 

8-  9 

8 

16-18 

17 
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Species  5.  Ceyx  erithacus 
In  the  examination  of  kingfishers  in  the  collection  of  birds  of 
the  Bureau  of  Science,  Manila,  two  specimens  of  red-backed 
three-toed  kingfishers  from  Mindoro  were  noted  to  have  a  blue 
ear  patch  which  is  absent  in  those  obtained  in  Busuanga  and 
Palawan.  This  and  other  characters  prove  it  to  be  a  new  race 
of  Ceyx  erithacus,  which  I  propose  to  call : 

CEYX  ERITHACUS  VARGASI  sabsp.  nov.     Plate  1. 

Type.— AAalt  female,  Bur.  Sci.  1733,  Puerto  Galera,  Mindoro, 
Philippine  Islands,  November  26,  1902,  R,  C,  McGregor  and 
Andres  Celestino. 

From  Ceyx  rufidorsus  Strickland,  of  Borneo,  North  Natuna, 
Palawan,  and  Busuanga  this  species  differs  in  having  two  black 
frontal  spots,  one  on  either  side  of  the  culmen,  a  much  larger 
blue  patch  above  the  ear  coverts,  and  black  scapulars,  but  some 
of  the  black  scapulars  on  the  surface  are  washed  with  blue.  It 
closely  resembles  Ceyx  erithacus  motleyi  Chasen  and  Kloss,  but 
its  mantle  has  only  a  light  tint  of  lilac  and  its  scapulars  have 
less  blue. 

The  measurements  in  millimeters  of  the  holotype  and  the  para- 
type,  respectively,  are  as  follows :  Wing  55,  59 ;  tail  22,  23 ;  cul- 
men from  nostril  30,  32 ;  tarsus  8,  8 ;  middle  toe  and  claw  17,  16. 

MATERIAL 

Ceyx  rufidorsus  rufidorsus:  2  males  and  2  females  from 
Borneo;  1  male  from  N.  Natuna;  2  males  and  2  females  from 
Palawan ;  2  males  and  1  female  from  Busuanga.  Ceyx  erithacus 
erithacus:  1  male  and  1  female  from  Singapore;  1  male  from 
Kuala  Lumpur  and  1  female  from  Negri  Sembilan,  Pahang 
Border.  Ceyx  erithacus  motleyi:  2  males  (type  and  paratype) , 
2  females  from  Bettotan,  near  Sandakan,  Borneo,  and  2  females 
from  Mount  Kinabalu. 

Ceyx  rufidorsus  (=  C,  eurythra)  was  reported  from  Mindoro 
by  Hartert  (1891)  and  by  Worcester  and  Bourns  (1898).  Mc- 
Gregor and  Celestino  also  collected  a  bird  which  the  former 
identified  as  C,  eurythra.  That  bird  is  the  holotype  of  the  new 
race  under  consideration.  The  confusion  arising  from  the  orig- 
inal descriptions  of  C.  erithacus  (==  C.  tridactyla)  and  of  C 
rufidorsus  which  was  noted  by  Strickland  (1846)  and  later  by 
Hartert  (1902)  may  have  mislead  many  ornithologists  including 
Hartert  (1891)  himself,  Worcester  and  Bourns  (1898),  and 
McGregor  in  identifying  the  Mindoro  form. 


57-61 

57  (58) 

21-23 

23 

30-31 

30 

8 

8 

17 

17 
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I  take  pleasure  in  naming  this  bird  for  the  Honorable  Jorge 
B.  Vargas,  whose  interest  is  largely  responsible  for  the  further- 
ance of  studies  on  Philippine  birds. 

Species  6.    Geyx  bufidobsus 

CETX  BUFIDORSUS  BUFIDORSUS  Strickland. 

Ceyx  rufidorsus  Shabpe,  Ibis  (1884)  318. 

Ceyx  eurythra  Sharps,  Cat.  Bds.  Brit.  Mus.  17   (1892)  179. 

Balabac,  Bongao,  Calamianes,  Mindoro,  Palawan,  Tawitawi. 
Specimens  were  examined  from  Busuanga  and  Palawan. 

Measurements  of  Ceyx  rufidorsus  rufidorsus,  based  on  four  males 
and  three  females. 

Extremes.  mode, 

mm.  mm. 

Wing 

Tail 

Culmen  from  nostril 

Tarsus 

Middle  toe  and  claw 

Deep  rufous  above,  with  lilac  wash  very  prominent  on  head, 
back,  and  rump.  Underparts  lemon-yellow,  with  a  shade  of 
rufous ;  chin  and  throat  white,  with  lemon-yellow  hue. 

The  papers  of  Laubmann  (1924,  1931)  and  of  Chasen  and 
Kloss  (1929)  are  important  in  the  determination  of  Ceyx  eritha^ 
cus,  C.  rufidorstts,  and  other  forms  of  the  Genus  Ceyx. 
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Plate  1.  Ceyx  erithacus  vargasi  subsp.  nov. 
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PLATE.   1.     CEYX    ERITHACUS    VARGASI    SUBSP.    NOV. 


'"/G^ 


SCIUROPTERUS  MINDANENSIS  SP.  NOV.,  A  NEW 

SPECIES  OF  FLYING  SQUIRREL 

FROM  MINDANAO 

By  DioscoRO  S.  Rabor 
Of  the  Division  of  Fisheries^  Department  of  Agriculture  and  Commerce 

Manila 

FOUR  PLATES 

In  August,  1937,  Francisco  S.  Rivera  and  the  writer  collected 
eight  specimens  of  a  flying  squirrel  in  the  neighborhood  of  Ba- 
diangon,  a  small  coastal  barrio  of  Gingoog,  Oriental  Misamis 
Province,  on  the  northern  coast  of  Mindanao.  As  far  as  the 
writer  can  determine,  this  is  the  first  record  of  the  flying  squirrel 
in  the  mainland  of  Mindanao,  although  R.  C.  McGregor  and  A. 
Celestino,  in  January,  1907,  collected  the  only  known  specimen 
of  Sciuropterus  crinittts  HoUister,  now  in  the  United  States  Na- 
tional Museum,  in  Basilan  Island,  off  the  southern  tip  of  Zam- 
boanga  Peninsula.  There  has  been  no  record  of  recapture  of 
this  species  in  Basilan  Island,  so  that  the  present  form  from  the 
mainland  of  Mindanao  cannot  be  actually  compared  with  the 
Basilan  form,  except  through  the  written  description.  The 
present  species  was  compared  with  Palawan  forms,  and  found 
to  differ  very  markedly  from  the  latter. 

It  is  strange  that  this  animal  is  known  only  to  the  people  who 
are  residing  in  or  very  near  the  place  of  collection,  as  kao-kag, 
and  totally  unknown  in  the  nearby  towns.  The  rather  bushy 
tail  is  utilized  by  the  natives  as  a  duster. 

The  species  is  nocturnal,  spending  the  daytime  in  holes  in  tree 
trunks.  One  such  abode  was  pointed  out  to  us  by  a  native  who 
was  very  familiar  with  the  habits  of  this  animal. 

The  animal  was  collected  in  the  evening,  when  individuals 
emerged  from  their  hollows  and  descended  to  the  shore  regions 
to  feed  on  the  developing  fruits  of  the  coconut  (Cocos  nucifera 
Linn.),  santol  [Sandoricum  koetjape  (Burm.  f.)  Merr.],  and 
durian  (Durio  zibethinus  Murr.).  Even  from  a  distance  one 
could  easily  detect  the  presence  of  the  animal  in  a  particular 
tree  by  its  peculiar  loud  whistling-hissing  note,  although  locating 
it  definitely  among  the  branches  was  another  problem. 

389 


390  The  Philippine  Journal  of  Science  1939 

The  writer  proposes  the  name  Sdnropterus  mindanensis  for 
this  new  form  after  the  name  of  the  island  where  it  was  dis- 
covered. 

The  writer  is  greatly  indebted  to  Dr.  Gerrit  S.  Miller  Jr., 
Curator  of  the  Division  of  Mammals,  United  States  National 
Museum,  for  going  over  this  manuscript  and  making  compari- 
sons of  a  paratype  of  the  present  species  with  the  type  specimen 
of  SciMropterics  crinitus  Hollister. 

SCnjROPTERUS  MINDANENSIS  sp.  nov. 

Described  from  Nos.  223,  cotype  male,  and  224,  cotype  female, 
Bureau  of  Science  Collection,  collected  at  Badiangon,  Gingoog, 
Oriental  Misamis  Province,  northern  coast  of  Mindanao,  August 
1,  1937  (D.  S.  Rabor  and  F.  S.  Rivera) . 

Adult  male. — Externally  somewhat  resembling  Sciuropterus 
crinitus  Hollister,  but  very  much  larger  and  darker;  ears  very 
small,  inner  surface  for  the  most  part  naked,  except  for  a  few 
fine  hairs;  outer  surface  naked  distally,  well  furred  on  basal 
third;  three  prominent  long  tufts  of  hair  projecting  from  ear 
conch,  one  from  below  and  one  from  each  side,  anterior  tuft 
tending  to  fuse  imperceptibly  with  that  below;  a  prominent, 
roughly  crescent-shaped  blackish  collar  extending  from  behind 
ears  to  back  of  neck;  vibrissas  coarse,  elongate,  reaching  easily 
beyond  ears,  longest  hair  60  millimeters ;  fur  on  forehead  short, 
12  to  14  millimeters,  longest  17;  on  neck,  12  to  16  millimeters, 
longest  18 ;  on  back,  25  to  35  millimeters,  on  patagium  of  similar 
length  as  those  of  back  and  sides,  but  thinner  and  nicely  ar- 
ranged in  definite  longitudinal  rows  with  alternate  rows  of  naked 
skin  between;  edge  of  wing  membrane  with  a  fringe  of  very 
fine  dense  hair,  8  to  10  millimeters  in  middle  span,  15  millimeters 
near  attachment  to  foot,  in  color  contrasting  sharply  with  other 
portions  of  membrane;  on  ankle  fur  shorter  than  on  legs;  tail 
somewhat  flattened,  hair  42  to  45  millimeters  near  base,  32  to 
35  millimeters  near  distal  portion,  45  to  48  millimeters  at  tip; 
belly  thin-haired,  longest  hair  rarely  exceeding  22  millimeters; 
outer  longer  hair  straight,  shorter  underfur  woolly  on  back. 

Ears  brownish  at  tips ;  upper  and  lower  lips  blackish  brown ; 
cheek  buff y  brown ;  postauricular  regions  pure  buff ;  throat  buff y. 
Body  grizzled  chestnut-auburn  above,  many  hairs  tipped  with 
blackish,  especially  along  middle  of  back,  becoming  fewer  at 
sides ;  underfur  slate  to  slate-gray  at  base,  lighter  at  tips ;  head, 
especially  forehead  and  crown,  similar  to  back,  with  sides  of 
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face  and  neck  buffy  brown,  many  hairs  black  or  brownish  black 
at  tips,  bases  slate-gray ;  hairs  in  crescent-shaped  blackish  collar, 
long,  slate-black  at  tips  and  slate-gray  at  bases,  with  underfur 
same  a^  in  surrounding  regions;  patagium,  hairs  above  slate- 
black  to  blackish  slate  at  base  and  pale  chestnut  at  tips;  hair 
at  edge  of  membrane  slate-black  at  base  and  brownish  buff  at 
tips;  hair  on  underparts  of  body  and  limbs  for  the  most  part 
buffy,  underfur  gray;  hair  on  scrotum  pure  chestnut  to  amber- 
brown,  forming  a  distinct  splotch  of  color  on  buffy  underside 
of  body;  tail  at  base,  above,  and  at  sides  brownish,  some  hairs 
tipped  with  black  but  with  gray  bases  like  others ;  first  proximal 
fourth  of  tail,  like  base,  a  little  darkened  distally  by  increase  in 
black  portion  of  some  hairs  and  by  increase  in  number  of  black- 
tipped  hairs,  with  basal  color  changing  to  brownish  gray ;  distal 
three-fourths  much  darker  than  proximal  portion,  blackish  color 
becoming  more  intense  as  it  progresses  distally,  almost  solid 
black  at  tip ;  tail  at  base,  below,  brownish  buff,  extreme  tips  of 
hairs  blackish,  basal  color  grayish;  huffish  color  continuing  on 
underside  of  tail  for  nearly  its  whole  proximal  fifth  and  along 
narrow  median  line ;  most  distal  fifth  of  tail  uniformly  blackish, 
like  sides  and  back;  ear  tufts  buff  at  bases,  blackish  at  tips; 
vibrissas  elongate,  black. 

Advlt  female. — Externally  similar  to  male,  with  corresponding 
splotch  of  pure  chestnut  to  amber-brown  around  external  geni- 
talia and  anal  region. 

SKULL  AND  TEETH    (FROM  SKULL  AND  TEETH  OF  COTYPE  MALE) 

Skull  resembling  that  of  other  Philippine  members  of  the  genus 
Sciuroptertis,  but  much  larger. 

Upper  incisors  elongate ;  combined  width  at  tip,  5  millimeters ; 
length  of  exposed  portion,  9.5 ;  total  length  of  an  extracted  tooth 
following  curve,  31.  First  upper  premolar  very  small,  inserted 
at  a  strong  angle,  root  extending  backward  against  that  of 
second  premolar.  Second  premolar  large,  molariform,  enamel 
folded  and  ridged,  forming  three  prominent  outer  cusps ;  enamel 
on  sides  of  ridges  rather  beaded  and  pitted ;  on  first  and  second 
molars  the  folds  extending  across  teeth  only  halfway  or  a  little 
more;  both  molars  with  two  prominent  outer  cusps;  inner  sur- 
face rather  depressed.  Third  molar  with  one  prominent  outer 
cusp.  First  premolar  with  only  one  root ;  second  premolar  with 
three  roots ;  first  molar  with  three  roots ;  second  molar  with  four 
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roots ;  third  molar  with  three  roots ;  in  each  of  the  large  cheek 
teeth  inside  root  stoutest,  outside  roots  slender  except  those  of 
last  molar  in  which  both  inside  and  posterior  outside  roots  are 
stout;  last  two  molars  with  crowns  tending  to  turn  outward. 

Lower  incisors  elongate ;  combined  width  at  tip,  5  millimeters ; 
length  of  exposed  portion,  16 ;  total  length  of  an  extracted  tooth 
following  curve,  34.  First  lower  premolar  about  three-fourths 
as  large  as  first  molar,  enamel  folded,  anterior  fold  running 
completely  across  tooth,  leaving  two  prominent  cusps  and  a  small 
accessory  cusp  between  them  on  outer  edge ;  each  molar  with  a 
small  accessory  cusp  between  the  two  prominent  cusps  on  outer 
edge;  inner  surface  depressed;  all  lower  cheek  teeth  with  two 
not  strongly-defined  cusps  on  inner  edge  (anterior  cusp  more 
developed)  and  a  minute  intermediate  cusp;  first  premolar  with 
two  roots,  the  posterior  very  stout,  clearly  suggesting  fusion  of 
two  original  roots;  each  molar  with  four  well-defined  roots  (a 
very  tiny  fifth  root  was  found  between  the  posterior  root  pair 
of  the  first  molar  on  left  side),  with  posterior  outer  root  of  each 
molar  stoutest. 

Measurements  of  the  cotypes  of  Sciuropterus  mindanensis  sp.  nov. 


No. 

223,  male. 

No.  224,  female- 

mm. 

mm. 

Total  length 

810 

790 

Tail 

440 

460 

Hind  foot 

70 

70 

Ear  from  meatus,  vertical 

20 

20 

Length  of  ear  tufts 

36 

36 

Skull: 

Upper  length 

72 

71.5 

Basal  length 

68 

67 

Zygomatic  breadth 

43 

41.1 

Nasals,  length 

22 

22 

Nasals,  greatest  breadth 

10 

9.5 

Frontal  length 

27.5 

27.5 

Interorbital  breadth 

17.7 

18 

Postorbital  breadth 

12 

12 

Vertical  diameter  of  orbit 

15.2 

15 

Breadth  between  tips  of  postorbital 

processes 

28 

28 

Palate 

32 

32 

Diastema,  upper 

15.4 

15.2 

Diastema,  lower 

9 

9.5 

Length  of  upper  tooth  series 

14.5 

14.8 

Length  of  four  large  teeth 

13.6 

13.4 

Length  of  mandible  to  condyle 

44.1 

43.8 

Length  from  incisor  tip  to  condyle 

50 

48.5 

Lower  tooth  row 

15.2 

14 
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The  intensity  of  the  coloration  on  the  back  varies  with  age, 
the  younger  specimens  being  not  as  intensely  colored  as  the 
older.  Likewise,  the  crescent-shaped  blackish  collar  varies  in 
extent  and  depth  of  coloration  with  age,  being  larger  in  extent 
and  deeper  in  intensity  in  older  animals,  and  almost  absent  in 
young  specimens.  In  one  specimen  (male,  B.  S.  No.  226)  the 
chestnut  coloration  of  the  scrotal  region  extends  all  over  the 
anal  area  and  the  underside  of  the  hind  limbs,  becoming  a  bit 
paler  in  these  parts, 
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ILLUSTRATIONS 
Plate  1 
Sciuropterus  mindanensis  sp.  nov.;  male  cotype,  B.  S.  No.  223. 

Plate  2 
Scmropterus  mindanensis  sp.  nov.;  female  cotype,  B.  S.  No.  224. 

Plate  8.  Sciuropterus  mindanensis  sp.  nov. 

Fig.  1.  Male  cotype,  skull,  dorsal  view;   X  1. 

2.  Male  cotype,  skull,  ventral  view;  x  1. 

3.  Male  cotype,  lower  jaw,  superior  view;  X  1. 

4.  Male  cotype,  lower  jaw,  lateral  view;  X  1. 

Plate  4.  Sciuropterus  mindanensis  sp.  nov. 

Fig.  1.  Female  cotype,  skull,  dorsal  view;  X  1. 

2.  Female  cotype,  skull,  ventral  view;  x  1. 

3.  Female  cotype,  lower  jaw,  superior  view;   x   1. 

4.  Female  cotype,  lower  jaw,  lateral  view;   x   1. 


395 


Kaiujr:  Fiain{;  S' 


r'lKKl'f,    PKfiW    MlXlSANAM.  1 


'Hii.ir.    ,UiViiK.   J^rf,,    t>!>.    No.    t. 


PLATE   1.      SCIUROPTERUS   MINDANENSiS  SP.   NOV. 


Raboe:  Flytng  Squirrel  e'eom  Mj-ndanao. 


[Philip.   Jouen.  Sci.,   69,  No.   4. 


1  ,>^^;?'^  < : 


•'  V  -- 

-.  ^-m-^  •  ■ 

■''S^ 

■  .  •  •  . 

£        " 

■-"^^.-V- 

•-   ■;.■! 

/-  ''  • 

,  r    ••- 

\  -i- 

?  ^i .- 

•  m- . 

J  */ 1 

^vrv,- . 

-,-/    .^ . 

<  {" 

"'  .■  ■  • '  .'■■ 

*'v"' ''    -    ■' 

:y' 

'-     %'       '■          '        '          V 

'-' ,  ' 

*;"»" 

'      '■•'■'■.' 

•V' 

,',     .    -■' 

vt     ^^' 

'$i ' 

"•!'^-'-^   '"^^ 


I* 


PLATE  2.       SCIUROPTERUS    MiNDANENSlS   SP.   NOV. 
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PLATE    3.      SCIUROPTERUS    MINDANENSIS  SP.   NOV. 
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THE  PUKOT  FISHERIES  OF  LAGUNA  DE  BAY 

By  Andres  M.  Mane  and  Domiciano  K.  Villaluz 

Of  the  Division  of  Fisheries,  Department  of  Agriculture  and  Commerce 

Manila 

TWO  PLATES  AND  FIVE  TEXT  FIGURES 

In  August,  1938,  the  writers  had  occasion  to  check  certain 
observations  and  data  relative  to  the  pukot  fisheries  of  Laguna 
de  Bay;  the  greater  part  of  the  present  report  has  been  based 
upon  the  results  of  this  study.  Additional  data  on  the  pukot 
have  also  been  gathered.  Among  the  things  discussed  in  this 
report  are:  (a)  the  pukot  and  its  operation;  (6)  the  pukot  in 
relation  to  the  kanduli  fisheries;  and  (c)  suggestions  for  addi- 
tional measures  to  increase  the  effectiveness  of  Fish  and  Game 
Administrative  Order  No.  3  for  the  conservation  and  rehabili- 
tation of  the  kanduli  fisheries  of  Laguna  de  Bay. 

For  the  gathering  of  data  a  questionnaire  in  tabulated  form 
was  used,  into  which  was  entered  the  information  gathered  from 
fishermen,  together  with  actual  measurements  made  of  pukot 
nets.  The  information  called  for  in  the  questionnaire  included : 
(a)  kind  of  pukot;  (6)  name  and  residence  of  the  pukot  owner; 
(c)  number  of  pieces  (banatan)  of  the  different  sections  of  the 
net;  length,  width,  kind  of  netting,  size  of  ropes,  and  number 
of  floats  of  each  banatan;  (e)  depth  of  water  in  the  lake  where 
pukot  may  be  operated;  (/)  number  of  fishermen  necessary  to 
operate  the  pukot;  and  (g)  cost  of  the  pukot  outfit.  This  in- 
formation, together  with  other  data  gathered,  was  placed  in 
separate  tables,  charts,  and  graphs. 

The  pukot  is  apparently  the  most  important  and  most  effective 
fishing  gear  in  Laguna  de  Bay.  It  catches  all  the  fish  in  the 
area  it  encloses  except  the  very  small  ones  that  can  pass  through 
the  meshes  of  its  tanipit  Records  of  catches  compiled  show 
that  a  large  pukot  (pukot  laot)  is  capable  of  catching  in  a  single 
haul,  fish,  mostly  kanduli,  worth  1,000  pesos.  Yet  the  average 
pukot  catch,  in  recent  years,  has  hardly  been  paying  operation 
costs. 

There  are  about  150  pukot  in  Laguna  de  Bay,  valued  at  95,000 
pesos.     To  this  amount  may  be  added  the  cost  of  about  20  motor 
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boats  used  in  towing  the  pukot  to  the  fishing  ground.  Approx- 
imately 3,000  fishermen  are  directly  engaged  in  the  operation 
of  pukot.  Besides,  some  1,000  persons  acting  as  middlemen 
(regatdn)  depend  on  pukot  for  their  trade,  going  to  the  pukot 
by  sailboats  to  buy  the  catches  which  they  sell  in  turn  to  fish 
vendors  on  land  (Plate  2,  fig.  3). 

THE  PUKOT  AND  ITS  OPERATION 
PUKOT   LAOT 

Description. — ^A  pukot-laot  outfit  consists  of  two  large  bancas 
(each  about  15  meters  long,  1.5  meters  wide,  and  1  meter  deep)  ; 
three  smaller  bancas  (each  about  9  meters  long,  1  meter  wide, 
and  0.5  meter  deep)  ;  and  the  pukot  net. 

One  of  the  two  large  bancas,  called  lambatan,  is  used  to  hold 
the  net,  and  into  the  other,  the  dalagan,  the  fishermen  pull  the 
net.  Each  is  provided  with  an  outrigger  on  only  one  side 
(usually  the  right)  so  that  they  can  come  close  to  each  other 
during  actual  fishing  operations.  One  of  the  small  bancas,  also 
with  an  outrigger,  is  used  by  the  fishermen  in  driving  bamboo 
poles  into  the  bottom  of  the  lake  to  which  the  bag  of  the  net 
is  tied.  This  banca  is  called  the  buralan  or  pangipitan.  The 
two  remaining  small  bancas,  alagaan,  are  used  by  the  divers  for 
rest  and  to  hold  on  to  in  the  water. 

The  pukot  is  divided  into  sections  composed  of  pieces  of  net- 
tings called  banatan.  These  sections  are:  (1)  tarupit;  (2)  pa- 
naklob;  (3)  pangkulong;  (4)  panglundo;  and  (5)  pamaspas. 
The  netting  of  pukot  is  of  the  Aguinaldo  standard. 

The  tarupit  is  of  a  single  banatan  of  No.  23  or  No.  6  cotton 
netting,  somewhat  rectangular  in  shape,  about  10  meters  long 
and  11  to  13  meters  wide  or  deep.  The  bottom  or  sinker  line 
is  a  double  rope,  while  the  float  line  is  single.  Both  lines  are 
of  abacd  rope  3.5  and  3  centimeters  in  circumference,  respec- 
tively. The  net  is  selvaged  to  the  ropes  with  5  to  10  meshes  of 
No.  5  or  No.  10  thread ;  the  mesh  stretched  measures  3.5  centi- 
meters. To  the  float  line  are  attached  40  to  50  wooden  floats, 
each  about  10  centimeters  long  and  5  centimeters  in  diameter 
at  the  middle,  and  placed  at  intervals  of  about  20  centimeters. 
The  free  end  of  this  section  is  selvaged  to  a  double  cotton  rope 
to  which  are  attached  cotton  rope  rings  at  intervals  of  about 
0.5  meter.  By  hauling  in  the  bottom  line  this  banatan  is  con- 
verted into  a  large  dip  net. 
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The  panaklob  is  also  of  a  single  banatan.  It  is  a  rectangular 
riet,  twice  as  long  as  the  tarupit  but  a  little  narrower.  As  the 
name  suggests,  it  is  used  to  cover  the  opening  of  the  dip  of  the 
tarupit,  thus  enclosing  the  fish  that  may  be  contained  in  the  net. 
The  nettings,  selvages,  and  sizes  of  the  ropes  are  the  same  as 
those  of  the  tarupit. 

The  pangkulong  is  composed  of  three  banatan,  each  50  to  65 
meters  (2,500  to  3,000  meshes)  long  and  from  6  to  10  meters 
wide  or  deep.  The  netting  is  either  of  No.  6  or  No.  14.  The 
selvages  and  ropes  used  are  the  same  as  those  of  the  tarupit 
and  panaklob.  To  the  float  line  are  attached  100  to  150  floats 
at  intervals  of  about  20  centimeters.  This  section  is  the  portion 
of  the  pukot  where  the  fish  are  concentrated  before  reaching 
the  pocket  or  tarupit. 

The  panglundo  consists  of  22  to  30  banatan  and  each  piece 
is  made  in  the  same  manner  as  the  pangkulong.  In  some  pukot 
the  different  pieces  of  this  section  are  made  gradually  narrower. 
The  nettings  have  wider  meshes  of  Nos.  18,  19,  24,  or  31.  This 
section  is  the  one  that  drives  the  fish  to  the  pangkulong. 

The  pamaspas  consists  of  two  to  five  pieces  of  nettings  of 
larger  meshes  (No.  24  or  No.  23)  than  that  of  the  panglundo. 
The  different  pieces  are  also  made  gradually  narrower.  This 
section,  the  wing,  is  the  first  to  be  pulled  in  the  process  of  hauling 
in  the  net. 

Operation, — ^At  the  commencement  of  the  fishing  season  or 
after  each  treatment  of  the  net  the  different  banatan  are  joined 
end  to  end.  The  different  sections  are  in  the  following  order: 
tarupit,  panaklob,  pangkulong,  panglundo,  and  pamaspas. 

A  day  before  fishing  the  net  is  loaded  in  the  lambatan  in  the 
reverse  order  so  that  the  pamaspas  is  at  the  bottom  and  the 
tarupit  at  the  top.  Very  early  the  following  morning  the  pukot 
is  taken  to  the  fishing  ground.  Motor  boats  are  used  to  tow 
the  pukot  outfit.  Some  pukot  outfits,  however,  go  to  the  fishing 
ground  by  rowing  or  sailing.  Usually  some  men  are  sent  ahead 
in  a  small  banca  to  scout  for  schools  of  fish.  When  a  school  of 
fish  is  located,  a  flag  is  hoisted  for  the  rest  of  the  pukot  outfit 
to  follow. 

On  reaching  the  area  to  be  fished,  the  men  in  the  lambatan 
pay  out  the  net  in  a  circular  form  leaving  a  small  opening  of 
about  100  meters  between  the  two  ends.  To  each  end  is  attached 
a  brail  where  a  big  long  rope  is  tied.  The  two  big  bancas  take 
their  positions  about  100  meters  from  the  ends  of  the  net  (text 
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fig.  1)  and  each  anchors  by  means  of  a  bamboo  pole  as  pamondo 
or  barahan  driven  to  the  bottom  of  the  lake.  Then  the  fisher- 
men in  both  bancas  begin  to  pull  the  ropes  attached  to  the  brail 
at  each  end  of  the  net.  The  men  on  the  dalagan  pull  the  end 
of  the  tarupit  and  those  on  the  lambatan  pull  the  end  of  the 


i€m 


FiQ.  1.  Initial  position  of  pukot  laot. 

pamaspas.    This  operation  is  continued  until  the  two  ends  come 
within  about  5  meters  of  each  other. 

Meanwhile  the  men  on  the  alagaan  go  around  the  net  and  in- 
spect the  bottom  line  to  see  that  it  is  in  contact  with  the  bottom 
of  the  lake  to  prevent  fish  from  passing  through. 
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The  men  on  the  buralan  then  driv«  bamboo  poles  (bural),  one 
very  near  the  free  end  of  the  tarupit  and  another  at  the  joint 
of  the  tarupit  and  panaklob.  To  these  bamboo  poles,  the  pir- 
mihan  and  panmgo,  respectively,  are  tied  the  ends  of  the  taru- 
pit. Two  other  poles,  the  alalay,  are  placed  near  the  pirmihan, 
which  are  used  as  supports.  One  of  them  is  placed  about  5 
meters  away,  in  line  with  the  tarupit,  and  is  moved  closer  and 
closer  to  the  pirmihan  as  the  net  comes  closer  to  this  bural. 
The  other  is  placed  about  5  meters  within  the  enclosure  at  right 
angles  to  the  pirmihan  and  parungo.  To  these  alalay  are  tied 
ropes  connecting  the  pirmihan.  The  free  end  of  the  tarupit  is 
ringed  to  another  pole,  the  tuhog,  by  its  rope  rings.    The  tuhog 


Fhi.  2.     A,  Hauling:  in  of  pukot  laot:  B,  position  of  the  tarupit  and  panaklob  in  the  final 
concentration  of  the  fish. 

is  then  tied  to  the  pirmihan.  Small  ropes  {hugos  or  pamuntot) , 
about  6  meters  long  and  placed  at  intervals  of  about  1  meter, 
are  tied  to  the  bottom  line  of  the  tarupit.  The  hugos  is  bent 
into  several  short  loops  of  about  30  centimeters,  bound  together 
by  the  loose  end  and  buried  in  mud  within  the  enclosure  (Plate  2, 
fig.  1;  text  fig.  2,  A). 

While  the  bural  are  being  placed,  the  dalagan  moves  to  a  new 
position,  coming  close  to  the  lambatan.  After  anchoring,  the 
men  continue  to  pull  in  the  pamaspas  by  means  of  the  rope  and 
the  sinker  and  float  lines  are  then  held  together  with  the  netting 
rolled  around  them.    Pulling  is  continued  with  the  help  of  some 
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men  transferred  from  the  lambatan  to  the  dalagan,  while  the 
others  remain  behind  to  load  the  pulled  portion  of  the  pukot 
into  the  lambatan.  Pulling  and  loading  of  the  net  is  continued, 
gradually  reducing  the  size  of  the  enclosure.  The  divers,  magcu- 
alaga,  continually  inspect  the  bottom  line  of  the  net,  especially 
the  moving  portion,  seeing  to  it  that  it  is  not  raised  during  this 
operation  and  that  it  drags  very  smoothly  on  the  bottom.  The 
men  at  the  tarupit  beat  the  water  and  create  noise  to  drive  the 
fish  to  the  farther  portion  of  the  enclosure.  They  also  help  in 
the  inspection  of  the  bottom  line  of  the  net  near  the  pirmihan. 

When  about  two-thirds  of  the  net  has  been  pulled  and  loaded 
and  the  moving  portion  has  come  very  close  to  the  pirmihan, 
the  dalagan  and  lambatan  transfer  to  a  new  position  in  align- 
ment with  the  net.  This  operation,  called  paling,  reduces  the 
strain  in  pulling  and  avoids  damaging  and  wearing  the  net  by 
friction  against  the  pirmihan.  The  alalay  in  the  enclosure  of 
the  net  is  now  removed,  and  pulling  and  loading  of  the  net  is 
resumed  until  the  panaklob  has  closed  the  opening  of  the  dip 
of  the  tarupit.  The  magaalaga  then  signal  the  men  on  the  da- 
lagan to  stop  pulling  the  net.  Then  the  bottom  line  of  the 
panaklob  is  pulled  alone  until  it  comes  close  to  that  of  the  tarupit 
(text  fig.  2,  B). 

As  soon  as  this  is  accomplished,  the  dalagan  is  rowed  to  the 
tarupit  and  tied  with  the  outriggerless  side  toward  the  pirmihan 
and  parungo  and  the  men  start  to  pull  the  hugos  or  pamuntot 
that  have  been  brought  out  of  the  water  by  the  magaalaga,  while 
the  men  in  the  lambatan  continue  to  load  the  pangkulong  of  the 
pukot.  The  sinker  line  is  lifted  and  the  pamuntot  is  pulled ;  the 
tarupit  is  thereby  converted  into  a  bag  containing  the  catch. 
The  panaklob  is  then  detached  and  the  tuhog  pulled  out  of  the 
water.  The  tarupit  is  untied  from  the  parungo  and  pirmihan 
and  the  sides  together  with  the  nettings  near  the  sinker  line  are 
lifted  and  the  catch  concentrated.  The  fish  is  brailed  out  by 
means  of  a  small  dip  net  (salok)  that  also  serves  as  a  measure 
in  selling  fish  to  the  middlemen. 

Pukot  laot  is  the  largest  of  the  drag  seines  used  in  Laguna 
de  Bay.  The  word  laot  means  that  this  pukot  is  operated  on 
the  deeper  and  farther  portions  of  the  lake.  The  bulk  of  the 
catch  is  kanduli  (Ariiis  spp.)  although  biya  [Glossogobius  giurvs 
(Buchanan-Hamilton)]  is  also  caught  in  appreciable  quantities 
together  with  a  few  other  species  of  fish  found  in  the  lake.  With 
the  depletion  of  kanduli,  to  be  discussed  later,  biya  has  increased 
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in  proportion  in  the  catch  of  the  pukot.     This  tendency  has  been 
shown  also  in  the  baklad.     (Villadolid,  1934.) 

OTHER  KINDS  OF  PUKOT 

Pukot  alangan. — This  pukot  resembles  very  closely  the  pukot 
laot  and  is  operated  in  much  the  same  way,  but  it  is  shorter  and 
narrower  than  the  latter.  This  pukot  has  19  to  25  banatan 
(approximately  1,000  to  1,500  meters)  with  a  depth  ^  ranging 
from  5  to  7.5  meters.  It  is  operated  in  the  lake  when  and  where 
the  water  is  about  3  to  4  meters  deep,  and  the  same  species  of 
fish  taken  by  the  pukot  laot  are  caught. 

Pukot  barimbao. — The  pukot  barimbao  consists  of  9  to  18  ba- 
natan and  is  about  500  to  900  meters  long,  with  a  depth  of  4 
to  6  meters.  Only  one  large  banca,  which  serves  as  dalagan  and 
lambatan,  is  used,  as  in  the  operation  of  this  pukot  the  net  is 
left  in  water  until  after  the  catch  has  been  brailed  out.  It  is 
operated  in  the  same  manner  as  the  pukot  alaiigan  or  the  pukot 
laot.  This  pukot  catches  the  same  species  as  the  other  two  pukot 
described  above,  but  more  dalag  (Ophicephalus  striatus  Bloch) 
are  included. 

Pukot  dalag. — The  pukot  dalag  is  the  smallest  of  the  drag 
seines  used  in  Laguna  de  Bay,  and  is  operated  in  shallow  waters, 
just  beyond  the  vegetative  zone.  Aldaba  (1931)  gives  a  short 
description  of  this  pukot.  The  net  is  made  of  6  to  8  banatan 
and  is  about  300  to  500  meters  long  and  3  to  4.5  meters  deep. 
Only  one  banca,  8  to  10  meters  long,  about  1  meter  wide,  and 
1  meter  deep,  and  provided  with  an  outrigger,  is  used  in  the 
operation  of  this  pukot.  The  operation  resembles  closely  that 
of  the  barimbao,  except  that  the  tarupit  is  held  high  above  water 
with  stakes  to  prevent  the  dalag  from  jumping  out.  This  pukot 
is  primarily  used  to  catch  dalag  but  may  also  take  a  small  number 
of  other  species. 

THE  PUKOT  IN  RELATION  TO  THE  KANDULI  FISHERIES  OF  LAGUNA 

DE  BAY 

THE  NUMBER  OF  PUKOT  AND  FISHING  AREAS  IN  THE  LAKE 

The  pukot  is  operated  in  practically  every  portion  of  Laguna 
de  Bay  except  the  marshy,  sandy,  and  stony  places,  which  present 
obstructions  or  are  too  shallow  to  permit  the  successful  operation 
of  the  pukot.     Pukot  fishermen  also  find  diflSculty  in  places  oc- 

*It  is  customary  to  take  the  width  of  the  pangkixlong  as  the  depth  of 
the  pukot  measured  with  the  meshes  of  the  nettings  stretched. 
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cupied  by  baklad  (fish  corrals)  and  bob6  (bamboo  fish  traps). 
They  often  have  trouble  with  the  owners  of  these  traps  and  run 
the  risk  of  tearing  their  nets  on  submerged  poles. 

The  area  of  Laguna  de  Bay  is  about  93,000  hectares.  Deduct- 
ing from  this  area  about  15,000  ^  hectares  of  marshy,  sandy, 
and  stony  places  where  pukot  cannot  operate,  77,000  hectares 
are  open  for  pukot  fishing.  The  total  length  of  99,948  meters 
(Table  1)  of  the  150  pukot  nets  used  in  the  entire  lake  will 
enclose  a  circular  area  of  79,482  hectares.  This  area  is  greater 
by  2,412  hectares  than  the  area  of  the  lake  available  for  pukot 
fishing,  and  is  only  a  little  smaller  than  the  total  area  of  Laguna 
de  Bay. 

Table  1. — Kindf  number,  and  length  of  pukot,  by  municipalities  in  Laguna 

de  Bay. 


Munidpaiity. 

Pukot  laot. 

Pukot 
alafigan. 

Pukot 
barimbao. 

Pukot  dalag. 

Total. 

Num- 
ber, 

Length. 

Num- 
ber. 

Length. 

m. 

Num- 
ber. 

Length. 

Num- 
ber. 

length. 

Num- 
ber. 

1 

Length. 

1^00  N  A 

Calamba       

m. 

m. 

8 
2 
10 

m. 

1.824 

530 

2,650 

8 
4 
lo 
3 
3 

5 
48 

5 
13 
13 
12 
13 

m. 

1.824 
3,470 
8.195 
3,780 
3,954 

7,302 
13,056 

6,040 
12,332 
23,717 

6,580 

9,698 

LosBagos -- 

Pila 

Paete 

PakU -  . 

RIZAL 

Tanay     _         

2 
3 

4 

2,940 
5.545 

6,320 

3 
3 

3,780 
3,954 

1 

982 

Morong  _ . 

48 

13,056 

Cardona 

BinafigonaD 

Angono 

2 

5 
10 

1 

8,008 

8,082 

15,005 

1,623 

3 

7 
11 
7 
9 

3,032 
3,920 
6,600 
4,790 
5,043 

1 

330 

2 
3 

2,212 
3,032 

Tagig ---- 

Muntinlupa 

Total 

5 

1,790 

27 

42,523 

11 

12,978 

38 

24,267 

74 

20,180 

150 

99,948 

Of  course,  in  actual  fishing  the  area  available  to  pukot  fishing 
is  not  entirely  covered  by  all  pukot  in  a  day.  Each  operates 
singly  and  encloses  a  small  portion  of  the  lake.  An  average- 
sized  pukot  of  25  banatan  (2,000  meters)  in  Laguna  de  Bay 
will  enclose  about  18  hectares.  One  hundred  and  fifty  pukot 
of  this  size  will  fish  out  2,700  hectares  a  day  and  may  cover 
the  entire  area  available  to  pukot  fishing  in  about  a  month. 
However,  not  all  pukot  operate  at  the  same  time  in  any  single 


*  The  area  of  these  places  has  been  calculated  by  means  of  a  planimeter. 
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day,  and  fishing  with  small  pukot  is  limited  to  certain  depths 
of  water.  Were  it  not  for  the  fact  that  fish  constantly  move, 
the  lake  would  be  exhausted  of  fish  within  a  month.  In  any 
case,  it  is  obvious  that  one  hundred  and  fifty  pukot  are  too  many 
for  a  lake  as  small  as  Laguna  de  Bay,  and  that  pukot  alone  is 
enough  to  overfish  and  deplete  the  kanduli  fisheries  of  Laguna 
de  Bay  even  if  eggs  and  immature  and  spawning  fish  are  given 
full  protection. 

EFFECT  OF  PUKOT  PISHING  ON   SPAWNING  KANDULI 

The  usual  pukot  fishing  season  is  during  the  dry  months, 
January  to  July.  During  the  last  few  years,  however,  some 
pukot  operated  throughout  the  year.  Observations  show  that 
pukot  catch  most  fish  during  April  to  June,  the  period  when  the 
water  level  of  Laguna  de  Bay  is  at  its  lowest  (text  fig.  3),  and 
when  kanduli  congregate  in  large  schools  to  spawn  (Mane,  1929) . 

The  brooding  male  kanduli  captured  eject  the  eggs  they  in- 
cubate in  their  mouths,  which  drop  to  the  bottom  of  the  lake 
to  rot,  as  they  cannot  develop  further.  Heaps  of  eggs  are  not 
infrequently  found  under  the  tarupit  of  the  pukot  after  the  catch 
has  been  brailed  out  during  the  spawning  season  of  the  kanduli. 
Some  of  these  eggs  are  gathered  by  fishermen  and  sold  on  land. 
As  many  as  5  to  10  kerosene  cans  of  eggs  are  landed  by  a 
single  pukot  in  a  day.  The  fingerlings  that  are  able  to  hatch 
from  the  eggs,  especially  at  the  end  of  the  spawning  season, 
are  also  caught  by  the  pukot,  as  the  meshes  of  the  net  are  too 
small  to  allow  the  passage  of  small  fishes.  These  are  probably 
the  reasons  pukot  is  considered  the  fishing  gear  most  destructive 
to  the  kanduli  fisheries  of  Laguna  de  Bay. 

SIZE  COMPOSITION  OF  KANDULI  CAUGHT  BY  PUKOT 

In  order  to  determine  the  present  composition  of  kanduli 
caught  by  pukot,  four  samples  were  collected  in  four  different 
portions  of  the  lake  in  August.  In  taking  the  samples  a  small 
dip  net  was  used  to  brail  out  the  fish  from  the  tarupit.  A  dip- 
netful  of  fish  was  used  as  a  sample.  The  fish  were  measured 
from  the  tip  of  the  snout  to  the  end  of  the  caudal  vertebrsB. 
Text  fig.  4  shows  the  result 

Text  fig.  4  shows  that  only  the  first  and  second-year-size 
groups  are  represented,  and  that  the  greater  proportion,  75.47 
per  cent,  of  the  fish  in  the  samples  collected  are  immature.  The 
larger-sized  kanduli,  from  25  to  37  centimeters  long,  recorded 
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in  1927  (Mane,  1929),  were  absent  in  the  present  catch  of  pukot. 
Moreover,  the  fish  in  the  second-year-size  group  are  very  few 
and  fail  to  form  a  distinct  mode,  indicating  that  the  quantity 
in  the  lake  is  very  small.  This  group  is  now  the  only  source  of 
the  first-year-size  group,  showing  clearly  that  depletion  of  kan- 
duli  in  Laguna  de  Bay  is  very  acute  and  that  it  has  reached  a 
point  when  the  fish  can  hardly  reach  maturity. 

The  scarcity  of  kanduli  in  Laguna  de  Bay  is  further  evidenced 
by  the  fact  that  the  present  catch  of  pukot  is  relatively  very 
small.  Observations  made  about  ten  years  ago  showed  that  an 
average  catch  of  pukot  laot  was  from  50  to  100  kaengs »  in  a 
single  operation.  On  this  trip  no  pukot  was  seen  to  catch  more 
than  10  kaengs  of  kanduli. 

An  effective  program  of  conservation  and  rigid  enforcement 
of  regulations  is  needed  to  conserve  and  rehabilitate  the  kanduli 
fishery  in  Laguna  de  Bay.  By  such  regulations  the  aim  should 
be  to  reach  the  level  of  abundance  of  the  fish  in  the  lake,  so  that 
an  ideal  economic  catch  would  consist  of  mature  fish  with  prac- 
tically all  the  mature-size  groups  represented,  as  indicated  by 
a  theoretical  smooth  curve  in  text  fig.  4.  This  ideal  catch  could 
be  attained  more  or  less  by  properly  protecting  the  immature 
fish  and  breeders  and  providing  fish  refuges. 

REGULATIONS  ON  THE  USB  OP  THE  PUKOT 

The  existing  regulations  on  the  use  of  pukot  are  embodied 
in  the  Fish  and  Game  Administrative  Order  No.  3,  which  reads 
as  follows: 

It  shall  be  unlawful  during  the  closed  season  period  for  any  person, 
association  or  corporation  to  use  "seket"  and  "pukot",  "pukot  laot"  or 
"pukot  alaiigan"  in  Laguna  de  Bay  from  April  16  to  July  15  of  each  year. 

The  closed  season  is  directed  toward  the  conservation  of  the 
kanduli  by  protecting  the  spawning  fish  and  eggs.  It  has  been 
shown  that  the  kanduli  can  easily  be  depleted  by  pukot  even  if 
the  eggs  and  immature  and  spawning  fish  are  given  full  protec- 
tion, and  that  a  large  proportion  of  the  pukot  catch  consists  of 
immature  fish.  It  is,  therefore,  evident  that  the  present  regula- 
tions restricting  the  uses  of  pukot  are  still  inadequate  for  the 
conservation  of  kanduli  in  Laguna  de  Bay,  and  it  is  suggested 
that  Fish  and  Game  Administrative  Order  No.  3  be  amended 
by  providing  reserved  areas  that  should  not  be  entered  by  the 

*  Bamboo  basket  of  about  80  kilograms  capacity. 
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pukot  and  other  gear,  standardizing  the  mesh  of  the  tarupit  to 
allow  the  passage  of  immature  fish,  and  limiting  the  length  and 
depth  of  the  pukot.  By  this  limitation  the  deeper  portions  of 
the  lake  would  also  serve  as  partial  refuges.  Text  fig.  5  shows 
the  contour  of  the  different  depths  of  water  in  Laguna  de  Bay 
during  the  annual  low  lake  level;  contour  lines  are  based  on 
soundings  taken  at  intervals  of  2  feet  or  60  centimeters.  The 
area  of  each  depth  is  calculated  on  the  map  by  means  of  a  plani- 
meter,  and  given  in  Table  2. 

Table  2. — Area  of  different  depths  of  Laguna  de  Bay  at  annual 

low   lake   level. 


Minimum  depth. 

Area 
contained 

in  each 
elevation. 

Cumula- 
tive total. 

Ft. 

17 

Ha. 
235 

4,660 
13,551 
16,836 
19,628 

5,978 
32,182 

Ha. 
235 
4,895 
18.446 
35,282 
54,910 
60.888 
93,070 

15-17 ..     _. 

13-15 _ _ _     

11-13  

9-11 ___     

7-9 _- 

0-7 --- 

Total  area  of  the  lake _ 

93,070 

93,070 

If  the  width  or  depth  of  the  pukot  is  limited  to  5.5  meters  or 
about  18  feet  (measurement  of  the  pangkulong  with  meshes 
stretched)  it  will  actually  have  a  depth  of  4.7  meters  or  about 
15  feet,  due  to  the  widening  of  the  meshes.  This  depth  will  be 
further  reduced  by  1  foot  because  of  the  current  and  pulling 
forces,  so  that  in  actual  operation  the  net  would  be  4.4  meters 
or  14  feet  wide  or  deep.  This  depth  of  the  net  cannot  be 
operated  in  water  deeper  than  15  feet;  thus  the  area  of  the  lake 
that  will  ultimately  be  untouched  by  the  pukot  will  be  about 
5,000  hectares,  during  the  minimum  water  level  of  the  lake  in 
May.  This  area  will  be  increased  with  the  rise  of  the  water 
level  of  the  lake  during  the  rainy  season.  The  maximum  height 
of  water  of  Laguna  de  Bay  from  June,  1935,  to  August,  1938, 
was  3.10  meters  above  sea  level,  and  the  average  minimum  level 
was  1.21  meters,  or  a  difference  of  1.89  meters  (about  6  feet). 
A  rise  of  60  centimeters  (2  feet)  will  reserve  areas  deeper  than 
13  feet,  or  18,446  hectares;  of  120  centimeters  (4  feet),  areas 
beyond  11  feet  deep  or  35,282  hectares;  of  180  centimeters  (6 
feet),  areas  deeper  than  9  feet  or  54,910  hectares  (text  fig.  5). 
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FlQ,  5.  Map  of  La&runa  de  Bay  showinsr  the  countour  of  depths  of  water  at  2  feet    (about 
60  centimeters)  intervals  at  annual  low  lake  level. 

The  number  of  pukot  in  Laguna  de  Bay  is  classified  according 
to  depth  of  the  pangkulong  as  follows : 


Depth  of  panekulong. 
mv 

4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

Total 


Number  of  pukot 

92 
13 

2 

9 
12 

2 

0 

8 
19 


150 


Thirty-six  pukot  will  be  affected  when  the  maximum  depth  of 
5.5  meters  is  applied.  These,  mostly  the  pukot  laot  and  pukot 
alaiigan,  may  continue  to  fish,  however,  if  reduced  in  depth. 
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The  netting  commonly  used  for  the  tarupit  is  No.  6.  When 
the  net  is  new,  the  meshes  stretched  measure  3.5  centimeters. 
However,  after  several  treatments  with  tanning  extract  and 
cow's  blood,  the  meshes  decrease  in  size  by  about  0.5  centimeter. 
This  size  does  not  allow  immature  fishes  to  pass  through.  It 
is  recommended  that  nettings  of  not  less  than  4  centimeters 
mesh  stretched  after  treatment  be  used  for  the  tarupit.  It  was 
found  that  a  dip  net  with  this  size  of  meshes  used  to  brail  the 
catch  allows  a  great  proportion  of  young  kanduli  to  pass  through. 
The  few  immature  fish  that  remain  are  from  14  to  16  centimeters 
long,  almost  the  size  attained  by  kanduli  at  sexual  maturity. 

SUMMARY 

1.  The  present  paper  is  a  report  on  the  pukot  fisheries  of 
Laguna  de  Bay,  dealing  with  the  description  and  operation  of 
pukot;  pukot  in  relation  to  kanduli  fisheries;  and  regulations 
on  pukot. 

2.  Pukot  is  the  most  important  and  most  effective  fishing  gear 
in  Laguna  de  Bay.  There  are  150  of  these  nets,  valued  at  about 
95,000  pesos,  with  about  3,000  fishermen  directly  engaged  in 
their  operation.  There  are  about  1,000  middlemen  who  buy  the 
catch  of  pukot  to  be  sold  on  land. 

3.  The  description  and  operation  of  pukot  laot  are  given. 
Four  kinds  of  pukot  are  used  in  Laguna  de  Bay ;  namely,  pukot 
laot,  pukot  alaiigan,  pukot  barimbao,  and  pukot  dalag. 

4.  The  depletion  of  the  fisheries  of  Laguna  de  Bay  is  aggra- 
vated by  overfishing,  with  pukot  too  numerous  for  such  a  small 
lake.  These  nets,  if  joined  end  to  end,  will  enclose  an  area  little 
smaller  than  that  of  the  lake  and  more  than  that  available  for 
pukot  fishing.  An  average-sized  pukot  will  enclose  18  hectares, 
and  the  150  pukot  can  fish  out  2,700  hectares  of  the  lake  in  a 
day,  operating  singly.  The  total  area  available  to  pukot  fishing 
can  be  covered  by  the  150  pukot  in  about  a  month. 

5.  An  enormous  quantity  of  fish  eggs  are  destroyed,  and  im- 
mature fish  are  caught  in  great  quantities  with  the  fine-meshed 
nets,  because  the  fishing  season  for  pukot  coincides  with  the 
spawning  season  of  kanduli. 

6.  The  depletion  of  kanduli  in  Laguna  de  Bay  is  very  acute. 
The  point  has  been  reached  when  fish  hardly  reach  maturity. 

7.  The  provisions  of  Fish  and  Game  Administrative  Order 
No.  3  are  not  adequate  for  the  conservation  and  rehabilitation 
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of  the  kanduli  fisheries  of  Laguna  de  Bay.  It  is  suggested  that 
certain  areas  be  reserved  and  the  mesh  openings  of  the  tarupit 
of  pukot  standardized. 

It  is  recommended  that  section  3(b)  of  the  Fish  and  Game 
Administrative  Order  No.  3  be  amended  to  read  as  follows: 

(6)   It  shall  be  unlawful  for  any  person,  association,  or  corporation; 

(1)  To  use  any  kind  of  pukot  of  more  than  1,800  meters  (30  banatan 
of  3,000  meshes,  of  60  meters  each)  and  pangkulong  more  than  5.5  meters 
deep  (with  mesh  stretched)  and  tarupit  with  mesh  stretched  less  than  4 
centimeters. 

(2)  To  fish  with  any  kind  of  pukot  longer  than  500  meters  (8  banatan 
of  3,000  meshes  each)  and  with  pangkulong  4.5  meters  deep  and  tarupit 
with  meshes  stretched  less  than  4  centimeters,  during  the  close  season  period 
from  April  16  to  July  15,  inclusive,  of  each  year. 

(3)  To  fish  with  any  kind  of  pukot,  seket,  and  other  fishing  gear  in  any 
area  reserved  or  that  may  later  be  reserved  as  fishery  refuge  and  sanctuary 
in  Laguna  de  Bay. 
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ILLUSTRATIONS 

Plate  1 

Fig.  1.  Lambatan  with  nets  sheltered  inside. 

2.  Fishermen  mending  pukot  nets. 

3.  Fishermen  spreading  net  for  drying  on  a  grassy  field  after  treat- 

ment with  preservative. 

Plate  2 

Fig.  1.  Pulling  and  loading  net  during  operation  of  pukot. 

2.  Treating  nets  with  cow^s  blood. 

3.  Brailing  the  catch  to  be  sold  to  middlemen. 

TEXT  PIGUBES 

[Abbreviations t  a,  Alngnxn;  b,  ImnUan  or  pangipitan;  d,  dalaflran;  U  lambatan;  to,  tarapit; 
pan,  panaklob;  pkg,  pangkulong;  pdo,  panglundo ;  pms,  pamaapas;  bar,  barahan  or 
pamondo;  oZ,  alalay;  pir,  pirmihan;  tu,  tiihog;  pa,  parunso.] 

Fig.  1.  Initial  position  of  pukot  laot. 

2.  A,  Hauling  in  of  pukot  laot;  B,  position  of  the  tarupit  and  panaklob 

in  the  final  concentration  of  the  fish. 

3.  Monthly  average  of  the  water  level  of  Laguna  de  Bay  from  June, 

1935,  to  August,  1938.  (Data  taken  partly  from  the  record  of 
the  gauge  keeper  of  the  Bureau  of  Public  Works  at  Los  Banos, 
Laguna,  and  partly  from  Cendana  and  Mane,  1929.) 

4.  Average  length  frequency  of  kanduli  caught  by  pukot,  from  samples 

taken  in  September,  1927,  and  August,  1938. 
6.  Map  of  Laguna  de  Bay,  showing  the  contour  of  depths  of  water 

at  2  feet  (about  60  centimeters)  intervals  at  annual  low  lake  level. 
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XENOJULIS,  A  NEW  GENUS  OF  LABROID  FISHES 

By  L.  F.  DB  Beaufort 
Of  Amsterdam,  Holland 

THREE  TEXT  FIGURES 

Among  the  collection  of  labroid  fishes  from  the  Philippines 
kindly  sent  me  for  identification  by  the  Bureau  of  Science,  I 
find  two  specimens  belonging  to  different  species,  but  both  mem- 
bers of  the  same  genus,  hitherto  undescribed.  The  description 
of  the  new  genus  is  given  below,  as  well  as  the  description  of 
a  new  species  under  this  genus. 

Genus  XENOJULIS  novum 

Oblong,  compressed.  Body  covered  with  large  scales,  scales 
on  thorax  and  before  origin  of  dorsal  not  smaller  than  others. 
Head  naked.  Preopercle  smooth.  Jaws  with  single  crowded 
row  of  rather  robust,  pointed  teeth,  increasing  in  size  anteriorly, 
where  they  are  canines;  foremost  pair  of  teeth  in  lower  jaw 
fitting  into  space  between  foremost  pair  in  upper  jaw,  which  are 
stronger  than  the  others  and  a  little  apart,  to  receive  the  lower 
pair.  Upper  jaw  with  posterior  canine.  Lower  pharyngeals 
concave  behind ;  about  three  irregular  rows  of  small  conical  teeth 
on  body,  two  rows  of  similar  teeth  on  anterior  expansion  of 
bone.  Posterior  row  on  body  of  bone  consisting  of  somewhat 
larger  teeth,  median  tooth  of  this  row  much  larger  than  others. 
Mouth  small,  scarcely  protractile.  Dorsal  with  9  spines  and  11 
soft  rays.  Anal  with  3  spines  and  11  soft  rays.  Dorsal  and 
anal  without  scaly  sheath.  Pectorals  truncate  or  somewhat 
rounded.  Ventrals  pointed.  Caudal  rounded.  Gill  opening 
rather  large.  Lateral  line  continuous,  with  a  sharp  bend  below 
soft  dorsal.    Tubes  of  perforated  scales  ramified. 

Key  to  the  species  of  Xenojulis. 

1.  Caudal  with  a  black  spot  on  middle  of  upper  and  lower  rays.    A  black 

spot  between  posterior  anal  rays X.  margaritaceua. 

2.  Dorsal  and  anal  -without  these  markings  but  with  rcws  of  light  spots. 

X.  montillaL 

XENOJULIS  MARGARITACEUS  (Macleay.).    Text  fiifs.  1  awd  2. 

Platyglossus  margaritaceus  Maclb^y,  Proc.  Linn.  Soc.  New  S.  Wales 
8  (1883)  27  (nee  C.  V.). 
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HalichcBres  macleayi  Jordan  and  Seale,  Bull.  U.  S.  Bur.  Fish.  25 

1906  (1905)   303. 
HalichoBrea  macleayi  Fowler,  Mem.  B.  P.  Bishop  Mus.  1 0  (1928)  842. 

Dorsal,  IX,  11 ;  anal  III,  11 ;  pectoral  2, 11 ;  ventral  I,  5 ;  lateral 
line,  28  or  29;  2  scales  above,  7  to  8  scales  below  lateral  line. 
Head  subequal  to  height,  2.8  to  3.1  in  length,  3.6  to  3.7  in  length 
with  caudal.  Eye  5  in  head,  1.5  in  snout,  about  equal  to  convex 
interorbital  space.  Mouth  small,  corner  before  vertical  through 
anterior  nostril.  Dorsal  spines  gradually  increasing  in  size 
posteriorly,  last  one  somewhat  more  than  snout.  Membranes 
between  spines  incised,  four  anterior  spines  sometimes  with  a 
short  prolongation.  Soft  dorsal  slightly  higher  than  spinous 
part.  Soft  anal  similar  to  soft  dorsal,  both  fins  rounded  behind. 
Color  of  preserved  specimens  yellowish,  darker  on  top  of  head. 


FlO.    1.  XenojvUs   margaritaceiis    (Mad.),    type   of    Platyglosstia   margaritaoem   Mael.    After 
a  sketch  made  by  Mr.  GUbcrt  Whitley.    Natural  size. 

A  more  or  less  distinct,  large,  pearly  area  on  middle  of  sides, 
more  or  less  edged  with  black.  Body  with  indications  of  broad 
transverse  bands  (male?)  or  with  traces  of  dark  longitudinal 
bands  (female?).  Traces  of  a  pearly  marking  on  operculum. 
Fins  yellowish.  A  small  black  blotch  between  first  and  second 
dorsal  spines,  between  ninth  and  tenth  anal  rays,  and  on  middle  of 
upper  and  lower  caudal  rays.  Similar  blotches  may  also  be 
present  (in  male  ?)  between  second  and  third  and  between  third 
and  fourth  dorsal  spines,  between  first  and  second  and  between 
fifth  and  sixth  anal,  and  a  larger  one  between  seventh  and  ninth 
dorsal  rays.  Two  small  spots  may  also  be  present  (in  the  male?) 
on  the  ventral  fin,  one  between  first  and  second  and  one  between 
second  and  third  rays. 

Two  specimens  known,  one  95  mm  long,  from  Hood  Bay,  New 
Guinea  (Platyglossvs  margaritaceus  Macleay)  and  one  74  mm 
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long,  from  Barrio  Nalvo,  Luna,  La  Union  Province,  Luzon,  Au- 
gust 10,  1926,  Bur.  Sci.  14283,  Jose  Montilla. 

This  species  was  first  described  by  Macleay.  In  this  short 
description  the  number  of  dorsal  spines  is  given  as  seven,  and 
as  I  had  a  suspicion  that  my  specimen  from  the  Philippines 
might  be  of  the  same  species  as  that  of  Macleay,  I  asked  Mr. 
Gilbert  Whitley  to  give  me  some  information  about  the  type 
specimen  of  Macleay.  Mr.  Whitley  kindly  gave  me  all  the  in- 
formation I  wanted,  after  he  had  got  permission  from  Mr.  N. 
Salter,  curator  of  the  Macleay  Museum,  Sydney,  to  examine  the 
type.  I  thank  these  two  gentlemen  for  their  help  in  solving 
the  identity  of  this  remarkable  species.  Although  the  type 
has  seven  spines  in  the  dorsal,  as  described  by  Macleay,  I  pre- 
sume that  this  is  an  abnormality.  Specimens  of  labroid  species 
that  have  less  than  the  normal  number  of  spines  have  been 


FlQ.  2.  XenojiUia  margaritacem  (Macl.),  Bur.  Sci.  14283.    Natural  size. 

recorded  more  than  once.  The  specimen  from  Hood  Bay  and 
that  from  the  Philippines  are  so  much  alike  that  it  seems  im- 
possible that  they  belong  to  different  species  or  different  genera. 
Mr.  Whitley  kindly  made  a  sketch  of  the  type,  which  I  reproduce 
here  with  a  figure  of  the  specimen  from  the  Philippines.  In  this 
last  specimen,  a  little  smaller  than  the  type,  the  number  of 
blotches  on  the  fins  is  greater  than  in  the  type,  the  first  dorsal 
spines  are  somewhat  produced,  and  there  are  traces  of  trans- 
verse bands  on  the  body.  This  specimen  may  be  a  male  and 
that  from  Hood  Bay  a  female. 

Before  discussing  the  genus  I  will  first  describe  a  second  spe- 
cies, which  I  propose  to  call  montillai,  in  honor  of  the  collector. 

XENOJULIS  MONTILLAI  tp.  nov.    Text  fig  8. 

Dorsal  IX,  11;  anal  III,  11;  pectoral  2,  11;  ventral  I,  6; 
lateral  line,  29;  2  scales  above,  9  scales  below  lateral  line. 
Height  2.9,  in  length,  8.5  with  caudal.    Head  3.2,  in  length,  3.9 
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with  caudal.  Height  of  head  about  1.1  in  its  length.  Eye  4.6, 
1.6  in  snout  and  1.2  in  convex  interorbital  space.  Mouth  small, 
comer  before  vertical  through  anterior  nostril.  Dorsal  spines 
long  and  slender.  Third  spine  longer  than  others,  which  are 
subequal  in  length;  third  spine  about  equal  to  snout  and  eye 
together.  Soft  dorsal  higher  than  spinous  part,  pointed  behind. 
Third  anal  spine  longest,  about  as  long  as  first  dorsal  spine. 
Pectorals  as  long  as  postorbital  part  of  head.  Ventrals  pointed, 
first  ray  produced,  longer  than  pectorals.  Caudal  rounded. 
Color  of  preserved  specimen  yellowish,  upper  part  of  head 
darker.  Body  with  an  indication  of  a  longitudinal  darker  band 
and  with  traces  of  darker  transverse  blotches.  Spinous  dorsal 
white,  with  deep  black  blotches  between  first  and  second,  second 
and  third,  third  and  fourth,  and  fourth  and  fifth  spines.     Soft 


Fig. 


8.  Xenojidit  montUiai  sp.  nov.    Natural  size. 


dorsal  light  brownish,  with  three  irregular  rows  of  white  spots. 
Soft  anal  with  similar  rows  of  spots.  Caudal  white,  upper  and 
lower  rays  dusky. 

A  single  specimen,  90  mm  long,  from  Barrio  Paraoir,  Balawan, 
La  Union  Province,  Luzon,  December  16,  1925.  Bur.  Sci.  13050, 
Jose  Montilla. 

This  species  is  very  close  to  X.  margaritacetts,  from  which  it 
differs  by  its  coloration  and  markings  and  by  the  different  shape 
of  the  dorsal. 

XenojiMs  is  related  to  Halichoeres  and  to  Stethojulis,  perhaps 
more  to  the  latter  than  to  the  former.  It  differs  from  Hali- 
choeres  in  having  the  scales  of  the  thorax  and  those  before  the 
dorsal  not  smaller  than  those  of  the  sides.  In  this  respect  it 
agrees  with  Stethojulis,  where  the  thoracic  scales  generally  are 
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even  larger  than  those  of  the  sides.  Xenojulis  differs,  however, 
from  StethojuUs  in  its  dentition.  The  teeth  in  the  jaws  are 
pointed,  not  more  or  less  incisiviform  as  in  StethojuUs,  and  the 
anterior  teeth  are  much  larger  than  the  posterior  teeth,  forming 
well-developed  canines.  In  this  respect  Xenojulis  again  agrees 
with  Halichceres,  in  which,  however,  the  teeth  are  not  so  crowded 
as  a  rule.  The  lower  pharyngeals,  concave  behind,  are  more 
like  those  of  StethojuUs  than  those  of  HaUchceres,  but  the  dif- 
ference is  very  slight  and  of  no  great  importance. 

As  it  is  not  quite  sure  that  my  specimen  from  the  Philippines 
and  that  from  New  Guinea  belong  to  the  same  species,  although 
I  have  little  doubt  that  the  number  of  dorsal  spines  is  abnormal 
in  the  latter  specimen,  I  think  it  safer  to  select  not  the  first  de- 
scribed species  but  Xenojulis  montillai  as  the  type  of  the  genus. 


ILLUSTRATIONS 

TEXT    FIGURES 

Fig.  1.  Xenojulis  .margaritaceus  (Macl.),  type  of  Platyglossus  margarita- 
ceus  Macl.  After  a  sketch  made  by  Mr.  Gilbert  Whitley.  Nat- 
ural size. 

2.  Xenojulis  margaritaceus  (Macl.)   Bur.  Sci.  14283.     Natural  size. 

3.  Xenojulis  montillai  sp.  nov.    Natural  size. 
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NOTES  ON  SOME  PHILIPPINE  XYLOCOPA 
(HYMENOPTERA:  XYLOCOPIDuE) 

By  TSING-CHAO  Maa 
Of  Daw-Tsuen,  Hangchow,  China 

The  present  paper  is  a  report  concerning  Xylocopa  ma- 
terial sent  me  for  study  and  determination  by  Dr.  A.  Roman,  of 
the  Entomologiska  Advelningen,  Naturhistoriska  Riksmuseum 
in  Stockholm,  and  by  Dr.  W.  Horn,  Director  of  the  Deutsches 
Entomologisches  Institut,  Berlin-Dahlem.  In  addition  to  records 
and  taxonomical  notes  of  previously  described  species  and  sub- 
species, the  description  of  a  new  species  and  a  check  list  of  the 
known  species  of  Philippine  Xylocopa  are  also  offered. 

I  am  greatly  indebted  to  Doctors  Roman  and  Horn  for  loan 
of  the  material. 

Genus  XYLOCOPA  Latreille  (1802) 

Subgenus  BILUNA  Maa  (1938) 
XYLOCOPA  NASALIS  MCGREGORI  (CklL). 

The  present  subspecies  is  scarcely  separable  from  X.  nasalia 
iridipennis  (Lepel.)  except  in  the  following  characters: 
X,  n.  mcgregori  CklL  X,  n,  iridipennis  Lepel. 

Genae  punctate.  Genas  impunctate. 

Breadth  of  impunctate  disc  of  meso-  Breadth  of  impunctate  disc  of  meso- 

notum   about  one-fifth   interspace  notum  about  one-third  interspace 

between  tegulae.  between  tegulae. 

Punctuation  on  median  portion  of  Punctuation  on  median  portion  of 
abdominal  tergite  II  relatively  abdominal  tergite  II  relatively 
coarser,  mostly  in  second-degree  finer,  mostly  in  third-degree  den- 
density.^  sity. 

The  knee  caps  on  the  posterior  tibise  of  mcgregori  Ckll.  are 
usually  V-shaped,  while  those  of  iridipennis  Lepel.  are  sometimes 
apically  blunt  or  truncate.  In  some  females  of  iridipennis  Lepel. 
from  the  Sunda  Island  the  outer  orbital  margins  are  grooved, 
but  not  in  mcgregori  CklL 

Specimens  cicammed.— ''Philippine  Is.,"  1  female,  Stockholm 
Museum;  3  females,  author's  collection. 

Terminology  of  Allen  et  Jaynes,  Proc.  U.  S.  Nat.  Mus.  (17)  76  (1930)  4. 
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Subffenns  ORBITELLA  Maa    (1938) 
XYLOCOPA  PHILIPPINENSIS  F.  Sm. 

Gense  impunctate,  minimum  length  about  thrice  diameter  ot 
mandibular  punctures.  Upper  portion  of  outer  orbital  margins 
with  a  deep  narrow  groove.  Postgense  and  vertex  strongly 
punctate  in  second-degree  density.  Coronal  suture  irrecogniz- 
able,  represented  by  a  narrow  median  impunctate  band  of  vertex. 
Wing  vein  M  longer  than  M1+2  (1st  section)  ;  vein  r-m  S-curved, 
vein  R4  angulate  at  a  point  of  basal  two-thirds  of  its  length. 
Posterior  trochanters  apically  flattened  and  narrowly  rounded. 
Inner  teeth  of  anterior  and  posterior  claws,  respectively,  about 
one-half  and  one-third  as  long  as  the  corresponding  outer  teeth. 

Specimens  examined. — Mont  Albon,  one  female,  W.  Schulthess, 
Deutsches  Entomologisches  Institut.   (det.  Maidl). 

XYLOCOPA  CHLORINA  (Ckll.). 

Female. — Originally  described  as  a  variety  of  X.  philippinen- 
sis,  from  which  it  may  be  distinguished  by  the  following  char- 
acters: Wings  basally  with  greenish  coppery  golden  lustre, 
apically  with  rosy  purplish  tints.  Occiput  with  few  scattered 
yellow  hairs.  Scutellum  entirely  yellow-haired,  with  very  scat- 
tered black  hairs  on  median  area  of  anterior  portion.  Frontal 
keel  not  broadened  at  its  midway.  Coronal  suture  basally  dis- 
tinct. Wing  vein  M  subequal  in  length  to  M1+2  (1st  section). 
Punctures  on  median  portion  of  abdominal  tergites  III  and  IV 
comparatively  sparser,  with  a  more  or  less  distinct  median  im- 
punctate band. 

Specimen  examined. — Los  Baiios,  one  female.  Baker,  Deutsches 
Entomologisches  Institut. 

XYLOCOPA  NEGLIGENDA  «p.  nov. 

Male  unknown. 

Female. — Closely  allied  to  X.  philippinensis  F.  Sm. 

Wings  with  faint  rosy  purplish  lustre,  apically  with  a  slight 
greenish  tint.  Posterior  half  of  scutellum  yellow-haired.  Post- 
scutellum  and  thoracic  pleurites  entirely  yellow-haired.  Tegulae 
black-haired.  Extreme  basal  portion  of  wings  and  dorsal  sur- 
face of  anterior  tibiae  covered  with  dominant  yellow  and  scat- 
tered black  hairs.  Relative  interorbital  distance  at  the  level  of 
antennal  fossse  to  vertico-clypeal  distance  about  11 :  14.  Median 
fovea  of  frontal  keel  deep  and  broad.  Epistomal  suture  mod- 
erately ridged.    Width  of  median  impunctate  band  of  clypeus 
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about  thrice  diameter  of  clypeal  punctures.  Gense  twice  as  long 
as  diameter  of  mandibular  punctures.  Postgense  with  very 
scattered  coarse  punctures  of  third-degree  density,  upper  portion 
scarcely  punctate.  Vertex  medially  coarsely  punctate  in  first- 
degree  density,  without  median  impunctate  band,  laterally  (also 
interspaces  between  lateral  ocelli  and  inner  orbits)  unevenly 
punctate  in  second-degree  density.  Length  of  interocellar  dis- 
tance to  that  of  ocello-ocular  distance  about  9 :  17.  Lrength  of 
antennal  segment  III  to  that  of  segments  IV  to  VI  as  8 :  9.  Seg- 
ment IV  longer  than  broad.  Wing  vein  M  about  one  and  one- 
fourth  as  long  as  M1+2  (1st  section). 

Body,  30  millimeters ;  anterior  wing,  24. 

Holotype. — Tayanito  Mai,  one  female,  deposited  in  the  Stock- 
holm Museum. 

In  the  distribution  of  the  pubescence  and  in  the  density  of  the 
postgenal  punctuation  this  new  species  is  quite  distinct  from 
any  member  of  the  X.  philippinensis  group.^  Superficially  the 
present  species  and  X.  ghilianii  Grib.  are  alike,  but  their  wing 
color  and  breadth  of  thoracic  collar  are  different, 

XYLOCOPA  GHILIANII  Grib. 

Female. — Redescribed  here  as  follows: 

Black,  antennal  segments  IV  to  XII  dark  testaceous  below. 
Wings  fuscous,  darkest  at  the  cell  Sc  +Ri  +  R2,  with  beautiful 
greenish  golden  iridescence,  basally  with  a  slight  bluish  tint. 
Pubescence  black,  but  on  face,  postgense,  and  dorsal  surface  of 
anterior  tibise  mixed  with  very  few  whitish  hairs;  pronotum, 
marginal  areas  of  mesonotum,  scutellum,  thoracic  pleurites,  and 
extreme  basal  portion  of  wings  with  bright  yellow  hairs ;  post- 
scutellum  and  anterior  half  of  abdominal  tergite  I  with  dominant 
yellow  and  a  few  scattered  black  hairs;  apex  of  abdomen  with 
slightly  ferruginous  hairs.  Length  of  interorbital  distance  at 
level  of  antennal  fossae  to  vertico-clypeal  distance  9 :  11.  Inner 
orbits  very  weakly  curved,  distance  between  upper  orbital  ex- 
tremities distinctly  greater  than  that  between  lower.  Face 
strongly  punctate  in  first-degree  density.  Frontal  keel  weak, 
rather  broad,  roundly  ended,  its  median  fovea  long,  narrow. 
Supraclypeal  region  medially  impunctate.  Epistomal  suture 
very  weakly  curved,  not  at  all  ridged.  Clypeal  sutures  strongly 
curved.     Tentorial  pits  small,  oblong.     Clypeus  medially  impunc- 

^Cockerell   (1930). 


426  The  Philippine  Journal  of  Science  1939 

tate  and  moderately  carinate.  Labrum  strongly  tuberculate, 
with  broad,  shallow  apical  emargination.  Gense  impunctate, 
minimum  length  about  thrice  diameter  of  mandibular  punctures. 
Outer  orbital  margin  with  a  deep  and  rather  broad  groove. 
Postgense  with  strong  punctures  of  second-degree  density,  those 
on  upper  portion  much  sparser.  Vertex  strongly  punctate  in 
first-degree  density,  median  band  impunctate.  Coronal  suture 
irrecognizable.  Interocellar  distance  to  ocello-ocular  distance 
9 :  16.  Basal  side  of  ocellar  triangle  about  2.5  times  that  of 
either  lateral  side.  Postocellar  pits  round,  shallow.  Interan- 
tennal  distance  about  f  that  of  antenno-ocular  distance.  An- 
tennal  segment  III  about  three-fourths  as  long  as  segments  IV 
to  VI ;  segments  IV  and  V  subequal.  Dorsum  of  thorax  strongly 
punctate  in  first-degree  density,  except  disc  of  mesonotum  and 
median  band  of  scutellum  which  are  impunctate ;  scutellar  punc- 
tuation a  little  finer  than  mesonotal.  Wing  vein  M  about  one 
and  one-third  as  long  as  M1+2  (1st  section) ;  vein  R4  weakly 
curved  at  a  point  of  basal  two-thirds  of  its  length.  Knee  caps 
on  posterior  tibise  V-shaped,  extending  to  basal  three-sevenths 
of  tibial  length ;  apical  two-thirds  of  upper  margin  distinct.  Ab- 
dominal tergites  strongly  and  evenly  punctate  in  first-degree 
density,  without  distinct  median  impunctate  band;  median  fur- 
row of  epipygium  narrow.  Posterior  margin  of  abdominal  ster- 
nites  with  weak  median  extension ;  hypopygium  medially  keeled. 

In  the  female  received  from  the  Stockholm  Museum  the  thick 
yellow  pubescence  posteriorly  extends  to  the  posterior  margin 
of  abdominal  tergite  I,  but  anteriorly  not  beyond  the  anterior 
margin  of  the  scutellum.  In  the  female  from  Camiguin  the 
wings  are  rosy  purple,  and  apically  with  a  greenish  golden  tint ; 
the  head  is  without  pale  hairs ;  the  lateral  surfaces  of  the  thorax 
are  black-haired  posteriorly;  the  extreme  basal  portion  of  the 
wings  is  black-haired;  the  supraclypeal  region  is  evenly  punc- 
tate ;  the  coronal  suture  is  recognizable  at  its  extreme  base  and 
the  vertex  is  without  a  median  impunctate  band. 

Female,  length  of  body,  23  to  24  millimeters;  anterior  wing, 
22  to  23. 

Specimens  examined, — Camiguin  Island,  one  female,  July  16, 
Bottcher,  Deutsches  Entomologisches  Institut  (det.  Schulthess) ; 
**Philippine,"  one  female,  Stockholm  Museum. 

XYLOCOPA  CANARIA  (CklL  et  LeVeq.). 

Female. — Apparently  a  slight  variation  of  X.  blUthgeni  Dusm., 
which  is  allied  to  the  preceding  species.    Wings  a  beautiful 
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green,  with  a  slightly  golden  tint,  basally  with  a  slight  purplish 
luster.  Posterolateral  portions  of  mesonotum,  base  of  tegulaB, 
and  extreme  basal  portion  of  wings  all  yellow-haired.  Dorsal 
surface  of  anterior  tibiae  with  a  very  narrow  band  of  yellow 
hairs.  Posterior  half  of  abdominal  tergite  I  black-haired.  Epi- 
stomal  suture  weakly  ridged.  Mandibles  similar  to  those  of  X. 
cuernosensis  (CklL).  Minimum  length  of  gense  about  twice 
diameter  of  mandibular  punctures.  Vertex  punctate  in  second- 
degree  density.  Interocellar  distance  to  ocello-ocular  distance 
9 :  13.  Antennal  segment  III  about  seven-eighths  as  long  as  seg- 
ments IV  to  VI ;  segment  IV  broader  than  long,  distinctly  shorter 
than  V.  Wing  veins  M  and  Mu2  (1st  section)  subequal  in 
length.  Knee  caps  on  posterior  tibiae  extending  to  basal  half  of 
tibial  length.  Punctures  on  median  portion  of  abdominal  ter- 
gites  in  second-degree  density,  interspaces  between  proximate 
rows  of  punctures  mostly  shorter  than  punctual  diameter. 

Specimens  examined. — Ipil,  Talibon,  one  female,  Stockholm 
Museum. 

XYLOCOPA  BLtJTHGENI  Diwm. 

Female. — Differing  from  X.  ghilianii  Grib.,  as  described  above, 
in  the  following  characters :  Wings  with  a  little  more  violaceous 
luster.  Front  covered  with  an  intermixture  of  yellowish  and 
black  hairs.  Occiput  with  dominant  black  and  very  scattered 
bright  yellow  hairs.  Black-haired  patch  in  the  center  of  meso- 
notum less  extensive.  Postscutellum  purely  yellow-haired. 
Dorsal  surface  of  anterior  tibiae  with  a  narrow  yellow  band. 
Abdominal  tergite  I  extensively  covered  with  yellow  hairs,  with 
very  short  black  hairs  present  only  along  extreme  posterior 
margin.  Median  fovea  of  frontal  keel  interrupted.  Epistomal 
suture  very  weakly  ridged.  Genae  slightly  shoiier.  Coronal 
suture  recognizable  at  its  extreme  base.  Antennal  segment  III 
about  five-sixths  as  long  as  segments  IV  to  VI;  segment  IV 
shorter  than  broad,  distinctly  shorter  than  V.  Median  impunc- 
tate  band  of  scutellum  narrow.  Wing  vein  M  longer  than  M^a 
(1st  section). 

Female,  body,  19  to  21  millimeters  long;  anterior  wing,  20. 

Specimens  eiramm^d.— "Philippine,"  one  female,  Stockholm 
Museum. 

Many  of  the  Philippine  "species"  belonging  to  the  genus  Xylo- 
copa Latr.  are  known  from  one  sex,  usually  the  female,  and  on 
many  occasions  they  are  known  solely  from  the  type  locality. 
The  validity  of  many  names,  especially  those  of  the  philippinensis 
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and  ghilianii  groups,  can  be  justified  only  by  extensive  collection 
in  various  localities.  Probably  some  of  the  names  will  be  treated 
as  synonyms,  slight  individual  variations,  or  geographical  races. 

XYLOCOPA  CUERNOSENSIS   (CWL). 

Female. — The  following  notes  may  be  added  to  the  original 
description  given  by  Cockerell :  Wings  darkest  at  cell  Sc  +  Ri  + 
R2  and  cell  R,  basally  with  rosy  purple  luster.  Lower  portion 
of  postgense  ("cheeks"  of  Cockerell)  covered  with  a  mixture  of 
reddish  and  black  hairs.  Postscutellum  medially  black-haired, 
laterally  with  dominant  ferruginous  and  a  few  black  hairs.  Ex- 
treme basal  portion  of  wings  with  little  ferruginous  hairs.  Apex 
of  abdomen  ferruginous-haired.  Interorbital  distance  at  level 
of  antennal  fossse  about  four-fifths  verticoclypeal  distance.  In- 
ner orbits  moderately  curved,  distance  between  upper  orbital 
extremities  distinctly  longer  than  between  lower.  Face  coarsely 
and  evenly  punctate  in  first-degree  density.  Frontal  keel  ("ridge 
between  antennae''  of  Cockerell)  weak,  broad,  extending  to  level 
of  antennal  fossse.  Supraclypeal  region  sparsely  punctate,  with- 
out median  impunctate  band.  Epistomal  suture  ridged.  Cly- 
peal  sutures  strongly  curved.  Tentorial  pits  shallow,  elongate. 
Basal  portion  of  clypeus  distinctly  more  elevated  than  its  neigh- 
boring lateral  frontal  regions.  Mandibles  smooth,  basal  trian- 
gular area  coarsely  punctate,  not  depressed,  and  without  distinct 
demarcation  from  median  keel  or  outer  marginal  suture.  Gense 
impunctate,  minimum  length  about  4  times  diameter  of  mandi- 
bular punctures.  Upper  portion  of  outer  orbital  margins  with 
a  very  deep  and  rather  broad  groove.  Postgense  coarsely  and 
very  scatteredly  punctate  in  second-degree  density,  upper  por- 
tion scarcely  punctate.  Vertex  coarsely  punctate  in  first-degree 
density.  Coronal  suture  represented  by  median  impunctate 
band  on  vertex.  Interocellar  distance  about  five-eighths  ocello- 
ocular  distance.  Basal  side  of  ocellar  triangle  about  two  and 
one-half  times  either  one  of  the  lateral  sides.  Interspaces  be- 
tween lateral  ocelli  and  inner  orbits  a  little  more  sparsely  punc- 
tate. Interantennal  distance  and  antenno-ocular  distance  sub- 
equal.  Antennal  segment  III  longer  than  segments  IV  to  VI; 
segments  V  and  VI  subequal.  Dorsum  of  thorax  evenly  punctate 
in  first-degree  density,  except  disc  of  mesonotum  and  median 
band  of  scutellum,  which  are  impunctate.  Wing  vein  M  slightly 
longer  than  M1+2  (Ist  section)  ;  vein  r-m  ("first  t.  c."  of  Cock- 
erell) complete;  vein  R4  angulate  at  a  point  of  basal  two-thirds 
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of  its  length.  Knee  caps  on  posterior  tibiae  ("scalelike  process 
on  hind  tibiae"  of  Cockerell)  extending  to  basal  half  of  tibial 
length.  Inner  teeth  of  anterior  and  posterior  claws  about  three- 
fifths  and  one-half,  respectively,  as  long  as  corresponding  outer 
teeth.  Abdominal  tergites  I  to  IV  medially  rather  sparsely 
punctate  in  second-degree  density,  laterally  in  first-degree  den- 
sity ;  tergite  I  bipunctate ;  median  furrow  of  epipygium  narrow. 
Posterior  portion  of  hypopygium  weakly  keeled. 

The  specimen  before  me  differs  from  CockerelFs  original  de- 
scription in  three  respects :  lower  part  of  postgense  not  with  only 
long  black  hair,  antennal  segment  III  not  a  trifle  longer  than 
next  three  segments  together,  and  wing  vein  r-m  complete. 

Specimens  examined. — Ipil,  Talibon,  one  female,  Stockholm 
Museum. 

XYLOCOPA  BOMBIFORMIS  F.  Sm. 

Female. — Here  redescribed  as  follows: 

Black,  antennal  segments  IV  to  XII  testaceous  below.  Wings 
fuscous,  darkest  at  cell  Sc  +  Ri  +  R2  with  beautiful  purple 
luster,  apically  with  bluish-green  iridescence.  Pubescence  en- 
tirely black.  Interorbital  distance  at  level  of  antennal  fossae  to 
verticoclypeal  distance  10:  13.  Inner  orbits  very  weakly  curved, 
distance  between  upper  orbital  extremities  a  little  greater  than 
that  between  lower.  Face  strongly  punctate  in  first-degree  den- 
sity, except  interspaces  between  lateral  ocelli  and  inner  orbits, 
where  it  is  punctate  in  third-degree  density.  Frontal  keel  com- 
paratively strong,  roundly  ended,  with  a  weak  median  fovea. 
Supraclypeal  region  medially  impunctate.  Epistomal  suture 
almost  straight,  very  weakly  ridged.  Clypeal  suture  strongly 
curved.  Tentorial  pits  small.  Clypeus  laterally  slightly  more 
elevated  than  its  neighboring  lateral  frontal  regions;  median 
impunctate  band  narrow,  weakly  carinate.  Labrum  tuberculate ; 
apical  emargination  broad,  shallow.  Genae  impunctate,  mini- 
mum length  about  twice  diameter  of  mandibular  punctures. 
Outer  orbital  margins  with  a  deep  groove.  Postgenae  very  scat- 
teredly  punctate  in  third-degree  density.  Vertex  evenly  and 
strongly  punctate  in  first-degree  density,  without  median  im- 
punctate band,  region  posterior  to  upper  orbital  extremities 
scatteredly  punctate  in  second-degree  density.  Coronal  suture 
irrecognizable.  Interocellar  distance  about  one-half  ocello-ocular 
distance.  Basal  side  of  ocellar  triangle  about  thrice  either  lat- 
eral side.     Postocellar  pits  shallow,  round.     Length  of  interan- 
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tennal  distance  to  antenno-ocular  distance  13 :  16.  Antennal 
segment  III  about  nine-tenths  of  segments  IV  to  VI ;  segments  V 
and  VI  subequaL  Dorsum  of  thorax  strongly  punctate  in  first- 
degree  density,  except  disc  of  mesonotum  and  median  band  of 
scutellum,  which  are  impunctate.  Wing  vein  M  about  one  and 
two-fifths  as  long  as  Mu2  (1st  section) ;  vein  R4  weakly  angulate 
at  a  point  of  basal  two-thirds  of  its  length.  Knee  caps  on  pos- 
terior tibise  small,  V-shaped,  extending  to  basal  half  of  tibial 
length.  Inner  teeth  of  anterior  and  posterior  claws  about  three- 
fifths  and  one  half  as  long,  respectively,  as  corresponding  outer 
teeth.  Median  portion  of  abdominal  tergites  strongly  punctate 
in  second-degree  density,  without  distinct  median  impunctate 
band  except  on  tergites  III  and  IV ;  median  furrow  of  epipygium 
shallow,  very  narrow.  Posterior  margin  of  abdominal  sternites 
with  a  weak  median  extension.     Hypopygium  medially  keeled. 

Female,  body,  25  to  26  millimeters  long;  anterior  wing,  24 
to  26. 

The  symbiotic  acari,  Dinogamasus  ramaleyi  LeVeq.,  found  in 
the  pouch  of  X.  bombiformis  F.  Sm.,  is  the  same  species  found 
on  X.  philippinensis  F.  Sm.  According  to  the  findings  of  Miss 
LeVeque,  in  the  case  of  the  same  species  of  acari  taken  from 
more  than  one  species  of  bees,  the  hosts  are  very  closely  related. 
But  judging  from  the  female  characters  (I  have  not  seen  the 
male),  there  appears  to  be  no  true  affinity  between  these  two 
carpenter  bees. 

Specimens  examined. — Los  Baiios,  Baker,  one  female,  Deut- 
sches  entomologisches  Museum;  Mamayan,  one  female,  Stock- 
holm Museum. 

CHECK  LIST  OF  THE  PHH.IPPINE  SPECIES  OP  XYLOCOPA 
Genus  XYLOCOPA  Latr.  (1802) 

Subffeims  BILUNA  Maa  (1938) 
XTLOCOPA  (BILUNA)   NASALIS  PALLAX   (Maidl)   comb.  nov. 

"Philippine  Islands"  (Palawan?) ;  males  and  females. 

XYLOCOPA  (BILUNA)  NASALIS  MCGREGORI  (CklL). 

Luzon;  1  male  and  1  female. 

XYLOCOPA   (BILUNA)   NASALIS  MCGREGORI  aber.    THOMPSON!   (Ckll.)   comb.  hot. 

Luzon  ;  1  male. 

XYLOCOPA  (BILUNA)  NASALIS  MIMETICA  (Ckll.)   comb.  noT. 

Palawan;  1  male. 
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Subgenus  ZONOHIRSUTA  Maa  (1938) 
XYLOCOPA  (ZONOHIRSUTA)  MAZARR£DOI  Dusm. 

Palawan;  1  female. 

XYLOCOPA  (ZONOHIRSUTA)  COLLARIS  FULIGINATA  (J.  Per.)  comb.  nov. 

Luzon,  Mindanao,  Samar,  Basilan,  Mindoro,  Botel  Tobago; 
males  and  females. 

XYLOCOPA     (ZONOHIRSUTA)     COLLARIS    FULIGINATA    abcr.     INDECISA     (Ckll.    •! 
LeVcq.)  comb.  nov. 

Samar;  1  female. 

Subsrenm  ORBITELLA  Maa   (1988) 
XYLOCOPA  (ORBITELLA)  TRIFASCIATA  Grib. 

Mindanao  ;  1  female. 

XYLOCOPA  (ORBITELLA)  GHILL4NII  (Grib.). 

Mindanao,  Samar;  1  female. 

XYLOCOPA  (ORBITELLA)  EUCHLORA  J.  P«r. 

Mindanao,  Palawan  ;  1  male. 

XYLOCOPA  (ORBITELLA)   CANARIA  (Ckll...LeV«a.) . 

Samar;  males  and  females. 

XYLOCOPA  (ORBITELLA)  LUCBANENSIS  (Ckll.)  comb.  nor. 

Luzon  ;  1  female  ( ?  male) . 

XYLOCOPA  (ORBITELLA)  BLUTHGENI  Dusm. 

Mindanao,  Basilan;  1  female. 

XYLOCOPA  (ORBITELLA))  SAMARENSIS  (CkU.-L«Veq.)  eomb.  nor. 

Samar;  1  female. 

XYLOCOPA  (ORBITELLA).  CHLORINA   (Ckll.) 

Luzon;  males  and  females. 

XYLOCOPA  (ORBITELLA)  CEBALLOSI  Dura. 

Luzon;  1  female. 

XYLOCOPA  (ORBITELLA)  TAYABANICA  (CkU.)  comb.  nov. 

Luzon;  1  female. 

XYLOCOPA  (ORBITELLA)  BILINEATA  (Fries*). 

Luzon;  1  female. 

XYLOCOPA  (ORBITELLA)  PHILIPPINENSIS  F.  Sm. 

Luzon;  1  female. 

XYLOCOPA  (ORBITELLA)  NEGLIGENDA  Maa. 

Tayanito  Mai;  1  female. 
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HrXOCOPA  (ORBITELLA)  ADUSTA  J.  Per. 

Mindanao;  1  female. 

XTLOCOPA  (ORBITELLA)  OCCIPITALIS  J.  P«r. 

Mindanao;  1  male. 

XTLOCOPA  (ORBITELLA)  SUBVOLATILIS   (Ckll.)  comb,  nor, 

Mindanao;  1  female. 

XTLOCOPA  (ORBITELLA)  QUERNOSENSIS  (CkU.). 

Negros,  Panay,  Cebu;  1  female. 

XTLOCOPA  (ORBITELLA)  DAPITANENSIS  (CklL)  comb.  boy. 

Mindanao;  1  female. 

XTLOCOPA  (ORBITELLA)  BAKERLAlNA  (CklL)  comb.  noT. 

Luzon  ;  males  and  females. 

XTLOCOPA  (ORBITELLA)  SULCIFRONS  J.  Per. 

Palawan  ;  1  female. 

XTLOCOPA   (ORBITELLA)   AMAUROPTERA  J.  Per. 

Palawan;  1  female. 

XTLOCOPA   (ORBITELLA)  VACHALI  J.  Per. 

Palawan;  1  female. 

XTLOCOPA  (ORBITELLA)  BOMBIFORMIS  F.  Sm. 

Luzon  ;  males  and  females. 

Subgenus   PLATTNOPODA   Westw.    (1840) 
XTLOCOPA    (PLATTNOPODA)    LATIPES    (Drury). 

Negros,  Palawan  ;  males  and  females. 

SPECIES  WRONGLY   OR  DOUBTFULLY  RECORDED  FROM  THE 
PHILIPPINE  ISLANDS 

Xylocopa   (Nyctomelitta)   tranquebarica   (Fabr.). 

Xylocopa  (Biluna)  nasalis  nasalis  Westw. 

Xylocopa  (Biluna)  nasalis  iridipennis  (Lepel.). 

Xylocopa  (Zonohirsuta)  collaris  collaris  Lepel. 

Xylocopa  (Zonohirsuta)   collaris  nigrocxrulea  (F.  Sm.). 

Xylocopa  (?  Zonohirsuta)  sororina  F.  Sm. 

Xylocopa  (Alloxylocopa)  appendiculata  F.  Sm. 

Xylocopa  (Orhitella)  ceylonica  Cam.  (=  Clavicrus  Maidl). 

Xylocopa  (Orhitella)  confusa  J.  Per. 

Xylocopa  (Orhitella)   hryorum  (Fabr.). 

Xylocopa  (Orhitella)  tricolor  Rits. 

Xylocopa  (Orhitella)  leucocephala  Rits. 

Xylocopa  (Platynopoda)  tenuiscapa  Westw. 


A  NEW  ANTENNOPHORID  MITE,  RIDER  OF  THE 
PHILIPPINE  ANT  ^NICTUS  MARTINI 

By  Arthur  Paul  Jacot 
Of  the  United  States  Forest  Service,  New  Haven,  Connecticut 

ONE  TEXT   FIGURE 

The  specimens  on  which  this  paper  is  based  were  sent  me  by 
Dr.  J.  W.  Chapman,  of  Siliman  University,  with  a  request  for 
determination.  After  several  futile  attempts  at  determining  the 
genus,  I  sent  the  specimens  to  Dr.  Hermann  Graf  Vitzthum  for 
determination,  and  description,  if  new.  Doctor  Vitzthum  re- 
turned them  to  me  with  the  advice  that  he  thought  they  represent 
a  new  family  related  to  the  antennophorids,  certainly  a  new  sub- 
family of  this  group.  As  I  am  not  familiar  with  this  family  I 
am  unable  to  characterize  such  a  group  but  proceed  to  describe 
the  species  and  genus. 

Genus  ^NICTEQUES  novum 

Body  elongate,  oval,  depressed ;  dorsal  shield  of  male  narrower 
and  shorter  than  ventral,  produced  anteriad  over  mouth  parts 
which  are  invisible  from  above  and  seem  much  reduced;  legs 
1  long,  stout,  tarsus  the  longest  segment,  without  ambulacrum 
or  claws;  stigmata  posterolaterad  of  legs  4;  male  genital  aper- 
ture on  transverse  plane  passing  between  legs  2  and  3  (text 
fig.  1,  a) ;  female  genital  area  formed  of  a  median  triangular 
plate,  a  lateral  plate  (each  side)  which  is  broadest  at  anterior 
end  and  bears  two  bristles,  and  an  anterior  transverse  plate 
(text  fig.  1,  e)  ;  ambulacra  of  legs  2  to  4  without  hooks  (text 
fig.  1,  6). 

Type:  Aenicteques  chapmani  sp.  nov. 

^NICTEQUES  CHAPMANI  sp.  nov. 

Body  sculptured  with  net  pattern,  armed  with  short  and  long 
bristles  (text  fig.  1,  a) ;  plates  of  dorsum  and  venter  joined  by 
unpigmented  membrane;  anterior  edge  of  dorsal  plat«  with  a 
pair  of  bristle-bearing  nubbins  (text  fig.  1,  a) ;  sides  with  a 
series  of  such  nubbins;  lateral  plate  (parapodial?)  of  venter 
armed  on  transverse  plane  passing  between  legs  2  and  3  with  a 
triangular,  distally  emarginate  spur  which  projects  beyond  sides 
of  body  (text  fig.  1,  a) ;  dorsal  plate  with  a  marked,  transverse 
depression  behind  transverse  plane  of  legs  4 ;  a  deep  constriction 

433 


434 


The  Philippine  Journal  of  Science 


193S 


between  ventral  and  thoracic  (epigynal  and  lateral)  plates; 
center  of  thoracic  (sternal)  plate  of  males  longitudinally  de- 
pressed; transverse  plate  of  genital  area  of  females  smooth;  a 
cluster  of  pseudofissurse  (lyriform  organs)  at  anterolateral 
corners  of  lateral  plates  of  females;  distal  end  of  tarsi  1  fur- 
nished with  short,  stout,  curved  bristles  (text  fig.  1,  d) ;  coxae 
of  legs  1  with  prominent  ventrolateral  angles  especially  at  prox- 
imal end  (text  fig.  1,  a) . 
Females  bear  a  maximum  of  three  eggs  at  one  time. 


Flo.  1.  Mnietequ^  chMpmani  gen.  et  sp.  nov.  a,  Borsoventral  aspects  of  male,  le^  omitted; 
b,  distal  half  of  tarsi  3  and  4,  lateral  aspect  above,  dorsal  aspect  below ;  c, 
tarsus  1,  dorsal  aspect;  d,  distal  end  of  tarsus  1»  4.4  times  larger  than  in  e;  «, 
ventral  aspect  of  ventral  plates  of  female  thorax. 

Largest  female,  length,  1  millimeter;  breadth,  0.7. 

Male,  length,  0.85  millimeter;  breadth,  0.68. 

Cotypes,  4  male3,  17  females,  taken  by  Dr.  J.  W.  Chapman 
from  workers  of  the  ant  ^nictus  martini  Forel,  Philippines, 
mounted  on  two  slides,  to  be  deposited  in  the  Museum  of  Com- 
parative Zoology,  Harvard  University, 

Doctor  Chapman  writes  that  the  mites  ride  astraddle  the  head 
of  the  workers  with  legs  extended  forward  and  frequently  pal- 
pated by  the  antennae  of  the  ant. 


ILLUSTRATION 

TEXT  FIGURE 

Fig.  1.  JEnicteques  chapmani  gen.  et  sp.  nov.  a,  Dorsoventral  aspects  of 
male,  legs  omitted;  6,  distal  half  of  tarsi  3  and  4,  lateral  aspect 
above,  dorsal  aspect  below;  c,  tarsus  1,  dorsal  aspect;  d,  distal 
end  of  tarsus  1,  4.4  times  larger  than  in  c;  e,  ventral  aspect  of 
ventral  plates  of  female  thorax. 
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OCCURPwENCE  AND  SEASONAL  DISTRIBUTION  OF 

MARINE  PLANKTONIC  DIATOMS  FROM 

TSINGTAO  AND  ITS  VICINITY 

By  T.  G.  Chin 

Of  the  Marine  Biological  Station,  University  of  Annoys  China 

ONE   TEXT   FIGURE 

The  planktonic  diatoms  listed  in  this  paper  were  collected  at 
Tsingtao  and  its  vicinity,  in  northeastern  China,  36°  5'  north 
latitude  and  120°  18'  east  longitude,  from  the  localities  of  Little 
Tsingtao,  Great  Wharf,  Small  Wharf,  and  Chang  Kao.  The  two 
first-named  localities  contributed  most  of  the  samples,  while  the 
latter  two  yielded  only  one  collection  each.  Altogether  thirty- 
nine  samples  were  examined,  from  May,  1936,  to  March,  1937. 
Fifty-seven  species  of  diatoms  were  found,  18  of  them  not  found 
in  Amoy  waters.^^ 

Sincere  thanks  are  due  to  Dr.  S.  W.  Ling,  former  head  of  the 
Department  of  Biology,  National  University  of  Shantung,  Tsing- 
tao, for  collecting  the  samples  and  for  furnishing  me  a  table  of 
records  relating  to  the  samples,  and  to  Dr.  T.  Y.  Chen,  Director 
of  the  Marine  Biological  Station,  National  University  of  Amoy, 
for  valuable  criticism. 

PARALIA  SCULATA  (Ehr.)   Cleve. 

Paralia  sculata  (Ehr.)   Cleve  (1873) ;  Chin  (1937)  43,  fig.  5. 
Very  rare  in  Little  Tsingtao.     Found  in  May  and  June,  1936, 
and  February  and  March,  1937.     Present  in  Amoy  sea. 

STEPHANOPYXIS   PALMERINA   (Grev.)    Granow. 

Stephanopyxis  palmerina  (Grev.)   Grunow   (1884) ;  CmN   (1937)   51, 
fig.  22. 

Little  Tsingtao,  October  and  November,  1936.  Rare.  Com- 
mon in  Amoy. 

STEPHANOPYXIS  TURRIS  (Grev.  &  Arn.)  Ralfs. 

Stephanopyxis  turris  (Grev.  &  Arn.)  RALFS  (1861) ;  Hustbdt  (1928) 

304,  fig.  140. 
Creswellia  turris  Greville  et  Arnott  (1857). 

'  Chin,  Amoy  Mar.  Biol.  Bull.   (2)   3    (1937)   37-80. 
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Stephanopyxis  appendiculata  Ehrenberg   (1854). 
Stephanopyxis  turgida  Ralfs   (1861). 
Stephanopyxis  cylindrica  Ehrenberg  (1872). 

Cells  cylindrical,  usually  longer  than  broad.  Diameter  45  i*, 
more  or  less.  Areolae  3  or  4  in  10  ja.  Spines  on  each  valve 
usually  9  or  10. 

Little  Tsingtao,  common  in  October  and  November,  1936, 
rather  rare  in  February,  1937.  Not  found  in  Amoy.  First 
record  for  China  Coast. 

CYCLOTELLA  STRIATA  (Ktttx.)  Gnmow. 

Cyclotella  striata  (Kiitz.)  Grunow  (1881) ;  Chin  (1937)  49,  fig.  18. 

Little  Tsingtao,  rare;  May,  June,  and  October,  1936.  Not 
common  in  Amoy. 

SKELETONEBIA  COSTATUM  (Grer.)  Oere. 

Skeletonema  costatum  (Grev.)  Cleve  (1878) ;  Chin  (1937)  66,  fig.  21. 

Present  in  Little  Tsingtao,  Great  Wharf,  and  Small  Wharf, 
October,  November,  and  December,  1936;  and  January,  Feb- 
ruary, and  March,  1937.     Found  in  Amoy. 

ACTINOCYCLUS  RALFSII  (W.  Sm.)  Kalfs.  * 

Actinocyclus  ralfsii  (W.  Sm.)   Ralfs,  1842;  V.  Heurck   (1896)   523, 

pi.  23,  fig.  658. 
Eupodiscus  Ralfsii  W.  Sm. 

Cells  disc-shaped,  with  large  submarginal  pseudonodule. 
Puncta  interrupted  by  very  numerous  subulate  hyaline  spaces. 
Margin  furnished  with  small  spines,  in  every  10  [x.  Puncta  very 
fine,  14  in  10  [x.     Diameter  100  to  130  |ji. 

Present  in  October  in  Little  Tsingtao.  Not  reported  from 
Amoy.     First  record  for  China  Coast. 

COSCINODISCUS  EXCENTRICUS  Ehrenberg. 

Coscinodiscus  excentricus  Ehrenberg  (1839) ;  Chin  (1937)  45,  fig.  7. 

Present  in  October  and  December  in  Little  Tsingtao.  Re- 
corded in  Amoy  plankton. 

COSCINODISCUS  LINEATUS  Ehrenberg. 

Coscinodiscus  lineatus  Ehrenberg  (1838) ;  Chin  (1937)  45,  fig.  8. 

Rare  in  Little  Tsingtao  and  Chang  Kao,  in  May,  October,  and 
November.    Found  in  Amoy. 
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COSCINODISCUS  JANISCHII  A.  Schmidt. 

Co8cinodiscu8  janischii  A.  Schmidt  (1878) ;  Chin  (1937)  46,  fig.  10. 

.  Rare  in  October  and  November,  1936,  and  March,  1937,  in 
Little  Tsingtao.     Occurs  in  Amoy. 

COSCINODISCUS  ASTEROMPHALUS  Ehrenber^. 

Cosdnodiscua  asteromphalus  Ehrenberg  (1844) ;  Chin  (1937)  46, 
fig.  11. 

Little  Tsingtao,  October  and  December,  1936.  Common  in 
Amoy. 

COSCINODISCUS  RADIATUS  Ehrenberg. 

Coscinodiscus  radiatus  Ehrenberg  (1839);  Gran  (1905)  31,  fig.  31; 
Lebour  (1930)  39,  fig.  15. 

Cells  flat,  disc-shaped,  30  to  180  (i  in  diameter.  No  apicules. 
Areolae  uniform  in  size,  6  to  8  in  10  \l,  radiating  from  the  center. 
Oceanic. 

Very  common  in  Little  Tsingtao  and  Great  Wharf.  Found 
nearly  in  every  month.  Not  reported  from  Amoy.  Recorded 
in  Ningpoo,  Chekiang,  by  Petit. 

ACTINOPTYCHUS  UNDULATUS   (Bailey)   Ralfs. 

Actinoptychus  undulatus  (Bailey)  Ralfs  (1861) ;  Chin  (1937)  47, 
fig.  13. 

Very  rare  in  Little  Tsingtao.  Found  only  once  in  October, 
1936.     Present  in  Amoy. 

CYCLOTELLA  COMTA  (Ehr.)  Kiitzing. 

Cyclotella  comta  (Ehr.)  Kutzing  (1849) ;  Chin  (1937)  49,  fig.  17. 

Only  found  onc^  in  November  in  Little  Tsingtao.  Found  in 
Amoy. 

LEPTOCYLINDRUS  DANICUS  aeve. 

Leptocylindriis  danicus  Cleve  (1889)  ;  Gran  (1905)  24,  fig.  24;  Leboub 
(1930)  77,  fig.  52.  Gran  and  Angst  (1931)  457,  fig.  85;  Allen 
and  CuPP  (1935)  125,  fig.  27. 

Cells  cylindrical,  two  to  five  times  longer  than  broad,  united 
in  a  straight  chain.  Valves  flat  or  convex,  without  visible  sculp- 
turing. Diameter  6  to  11  ix.  Chromatophores  numerous. 
North  temperate  species.     Neritic? 

Rather  rare  in  Little  Tsingtao,  in  October,  1936,  and  January 
to  March,  1937.  Not  found  in  Amoy.  First  record  for  China 
Coast. 
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RHIZOSOLENIA  STOTERFORTHII  H.  PeragaUo. 

Rhizosolenia   stoterforthii  H.    Peragallo    (1888) ;    Chin    (1937)    54, 

fig.  28. 

Commonly  found  in  little  Tsingtao,  Great  Wharf,  and  Small 
Wharf,  in  nearly  every  month.     Also  common  in  Amoy. 

RHIZOSOLENIA  ALATA  fo.  INDICA  Brightwell. 

Rhizosolenia  alata  fo.  indica  Brightwell    (1858) ;   Chin    (1937)   55, 
fig.  20. 

Very  common  in  Tsingtao  and  its  vicinity;  specimens  found 
in  every  collection.  Other  forms  of  this  species  have  never  been 
found.     Present  in  Amoy,  but  not  as  abundantly  as  in  Tsingtao. 

RHIZOSOLENIA  SETIGERA  BrishtwelL 

Rhizosolenia  setigera  Brightwell   (1858) ;  Chin   (1937)   56,  fig.  33. 

Present  from  October,  1936,  to  March,  1937,  in  moderate  num- 
bers. Collected  from  Little  Tsingtao,  Great  Wharf,  and  Small 
Wharf.     Occurs  in  Amoy. 

CHAETOCEROS  PERUVIANUS  Brightwell. 

Chaetoceros  peruvianits  Brightwell  (1858) ;  Chin  (1937)  58,  fig.  36. 

Found  in  Little  Tsingtao,  Great  Wharf,  and  Small  Wharf, 
from  October,  1936,  to  March,  1937.  Very  rare.  Rare  also  in 
Amoy. 

Chain  straight,  16  to  40  [x  broad.  Cells  densely  arranged,  gaps 
small.  Valve  nearly  rounded.  Valve  mantle  low,  girdle  clearly 
separated  from  it  by  a  constriction.  Setae  thick,  with  spines, 
perpendicular  to  the  chain.  Chromatophores  numerous,  present 
in  setse.  End  cells  different  from  the  rest,  by  the  Valve  being 
strongly  rounded  with  the  setse  arising  near  the  center,  or  flat 
with  the  setae  arising  near  the  margin.     Oceanic,  temperate. 

Present  from  October,  1936,  to  March,  1937,  in  Little  Tsingtao, 
Great  Wharf,  and  Small  Wharf.  Not  yet  reported  from  Amoy. 
First  record  for  China  Coast. 

CHAETOCEROS  MITRA  (Bail.)  Clevc. 

Chaetoceros  mitra   (Bail.)   Cleve   (1896) ;  Gran   (1905)    75,  fig.  89; 

IKARI    (1928)    258,  fig.  12;   Lebour    (1930)    128,  fig.  92;   Hustedt 

(1930)  677,  fig.  384. 
Dicladia  Groenlandicus  Cleve  (1873). 
Dicladia  mitra  Bailey  (1880). 

Vegetative  cells  very  much  like  (7.  decipiens,  but  the  resting" 
spores  different.  Valve  faces  of  resting  spores  different,  pri- 
mary valve  elevated  into  two  large  cones,  bearing  a  solid  stem 
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and  many  branches,  secondary  valve  smooth  and  vaulted,  with 
two  low  peaks. 

Only  one  chain  with  spores  found  October  6,  1936,  in  Little 
Tsingtao.     Not  found  in  Amoy.     First  record  for  China  Coast. 

CHAETOCEROS  TERES  Cleve. 

Chaetoceros  teres  Cleve  (1896) ;  Gran  (1905)  76,  fig.  91;  Ikari  (1928) 
260,  fig.  13a;  Lebour  (1930)  130,  fig.  94;  Hustedt  (1930)  681, 
fig.  386. 

Chain  straight,  18  to  48  \k  broad.  Gaps  usually  very  narrow. 
Cells  oblong  in  broad  girdle  view  with  sharp  corners.  Setse  thin, 
almost  perpendicular  to  the  chain,  arising  obliquely  on  both  sides 
of  the  apical  plane.  Valve  mantle  low,  girdle  zone  high,  no  con- 
striction between.  Chromatophores  numerous.  Neritic.  North 
temperate  species. 

Present  in  October  in  Little  Tsingtao.  Not  found  in  Amoy. 
Reported  from  Japan.    First  record  for  China  Coast. 

CHAETOCEROS  PSEUDOCURVISETUM  Mangain. 

Chaetoceros  pseudocurvisetum  Manguin  (1910) ;  Ikari  (1926)  529, 
fig.  12;  Lebour  (1930)  159,  fig.  122a;  Hustedt  (1930)  739,  fig.  427. 

Chains  curved,  cells  compressed,  slightly  fused  at  their  corners. 
Valve  with  four  protuberances  connected  with  similar  knobs  on 
adjacent  valve.     Gaps  lenticular.    Neritic. 

Present  in  October  in  Little  Tsingtao.  Not  found  in  Amoy. 
Reported  from  Japan.     First  record  for  China  Coast. 

chaetoceros  CURVISETUM  Cleve. 

Chaetoceros  curvisetum  Cleve  (1889);  Lebour  (1930)  156,  fig.  120; 
Gran  (1905)  91,  fig.  116;  Hustedt  (1930)  737,  fig.  426. 

Chains  curved,  10  to  29  p.  broad.  End  cells  not  differentiated. 
Cells  oblong  in  broad  girdle  view,  with  conspicuous  corners. 
Gaps  rhombo-elliptical  to  circular.  Setae  all  bent  towards  same 
side  of  chain.  Chromatophores  1  per  cell.  Neritic.  Tempe- 
rate. 

October  16,  1936.  Very  rare.  Not  found  in  Amoy.  First 
record  for  China  Coast. 

chaetoceros  LORENZIANUS  Grnnow. 

Chaetoceros  curvisetum  Cleve  (1889);  Lebour  (1930  156,  fig.  120; 
Lebour  (1930)  128,  fig.  93;  Hustedt  (1930)  679,  fig.  385. 

Chains  straight,  usually  short,  20  to  50  p.  broad.  Gaps  poly- 
gonal to  elliptical.  Setae  enlarged  near  ends,  strongly  punctate, 
especially  terminal  setse. 
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October  16,  1936 ;  very  rare.  Not  found  in  Amoy.  Recorded 
in  Hongkong  by  Lauder. 

CHAETOCEROS  BREVIS  ScMtL 

Ckaetoceros  brevis  ScHtlTT  (1895) ;  Gran  (1905)  83,  fig.  100;  Leboub 
(1930)  139,  fig.  101;  Hustedt  (1930)  707,  fig.  403. 

Chains  straight,  20  p.  broad,  gaps  oval  to  oblong.  Valve  center 
slightly  projected.  Setse  thin,  arising  near  corners,  joined  with 
adjacent  cells.     Chromatophore  1.     Neritic.     Temperate. 

October  16,  1936.  Very  rare.  Not  found  in  Amoy.  First 
record  for  China  Coast. 

CHAETOCEROS  DITYMUS  Ehrenberg. 

Chaetoceros  ditymus  Ehrenberg  (1845) ;  Chin  (1937)  60,  fig.  42. 

Found  only  October  16,  1936,  in  Little  Tsingtao.  Present  in 
Amoy. 

CHAETOCEROS  EIBENII  (Grnn.)  Chin. 

Chaetoceros  eibenii  (Grunow,  1881) ;  Chin  (1937)  58,  fig.  38. 

Only  once  collected  from  Great  Wharf,  March  6,  1937.  Pres- 
ent in  Amoy. 

CHAETOCEROS  DECIPIENS  Clcvc. 

Chaetoceros  decipiens  Cleve  (1873) ;  Chin   (1937)  60,  fig.  43. 

Little  Tsingtao,  Great  Wharf,  and  Small  Wharf,  from  October, 
1936,  to  March,  1937.     Occurs  in  Amoy. 

CHAETOCEROS  AFFINIS  var.  WILLEI  (Gran)   Hustedt. 

Chaetoceros  afflnis  var.   Willei    (Gran)    Hustedt    (1930) ;   Hustedt 

(1930)  697,  fig.  398;  Gran  (1905)  81,  fig.  98. 
Chaetoceros  Willei  Gran  (1897). 

Chains  straight,  10  to  20  \l  broad.  Cells  delicate,  gaps  be- 
tween cells  small,  setse  scarcely  thickened.  Other  characters 
resembling  C.  affinis. 

Little  Tsingtao,  December  1,  1936.  Not  found  in  Amoy. 
First  record  for  China  Coast. 

CHAETOCEROS  AFFINIS  var.  CIRCINALIS  (Meonier)  Hustedt. 

Chaetoceros  affinis  var.  circinalis  (Mennier)  Hustedt  (1930)  697,  fig. 

397. 
Chaetoceros  Schuttii  var.  circinalis  Meunier  (1913). 

Setae  curved,  perpendicular  to  the  chain,  meeting  each  other 
in  the  valve  view  to  take  the  shape  of  a  section  of  a  spinal  cord. 

Present  in  October  and  November,  1936.  Not  found  in  Amoy. 
First  record  for  China  Coast. 
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CHAETOCEROS  DENSUS  Cleve. 

Chaetoceros  densus  Cleve  (1901);  Gran   (1905)   67,  fig.  79;  Lebour 

(1930)  115,  fig.  81;  Hustedt  (1930)  651,  fig.  368. 
Chaetoceros  borealis  var.  densa  Cleve   (1897). 

BACTERIASTRUM  HYALINUM  Lauder. 

Bacteriastrum  hyalinum  Lauder  (1864) ;  Chin  (1937)  53,  fig.  25. 

Little  Tsingtao,  October  and  November,  1936 ;  rare.     Common 
in  Amoy. 

TRICERATIUM  FAVUS  Ehrenberg. 

Triceratium  favus  Ehrenberg  (1841) ;  Chin   (1937)   63,  fig.  50. 

Little  Tsingtao,  October  16,  1936,  and  January  1,  1937.     Oc- 
curs in  Amoy. 

DITYLIUM  BRIGHTWELLII  (West)   Grunow. 

Ditylium  brightwellii  (West)    Grunow   (1881);  Chin   (1937)   65,  fig. 
55. 

Little  Tsingtao,  common  from  October  to  December,  1936,  and 
February,  1937.     Also  common  in  Amoy. 

DITYLIUM  SOL  Grunow. 

Ditylium  sol  Grunow  (1881)  ;  Chin   (1937)  66,  fig.  56. 

Little  Tsingtao,   Small  Wharf,  and  Great  Wharf,  January, 
February,  and  March,  1937.     Rather  rare  in  Amoy. 

BIDDULPHIA  LAEVIS  Ehrenberg. 

Biddulphia  laevis  Ehrenberg  (1843);  Chin  (1937)  61,  fig.  45. 

Little  Tsingtao,  October  16,  1936,  and  Great  Wharf,  January 
1,  1937 ;  very  rare.     Occurs  in  Amoy. 

BIDDULPHIA  SINENSIS  Greville. 

Biddulphia  sinensis  Greville  (1886) ;  Chin   (1937)   62,  fig.  46. 

Little  Tsingtao,  common  from  October  to  December,  1936 ;  less 
common  in  February  and  March,  1937.     Very  common  in  Amoy. 

biddulphia  MOBILIENSIS  (Bail.)   Grunow. 

Biddulphia  mobiliensis    (Bail.)    Grunow    (1885) ;    Chin    (1937)    62, 
fig.  48. 

Little  Tsingtao,  October  to  December,  1936,  and  February, 
1937 ;  very  rare.     Rare  in  Amoy  plankton. 

HEMLAlULUS  HAUCKII  Grnnow. 

Hemiaulus  hauckii  Grunow  (1881) ;  Chin  (1937)  64,  fig.  52. 
Little  Tsingtao,  October,  1936 ;  very  rare.    Present  in  Amoy. 
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HEMIAULUS  SINENSIS  Greville. 

Hemiaulns  si^iensis  Greville  (1865) ;  Chin  (1937)  64,  fig.  53. 

Little  Tsingtao,  May  to  November,  1936 ;  very  rare.  Present 
in  Amoy. 

EUCAMPIA  ZODIACUS  Ehrenbcrg. 

Eucampia  zodiacus  Ehrenberg  (1839) ;  Chin  (1937)  66,  fig.  57. 

Found  only  once,  October  6,  1936,  in  Little  Tsingtao;  rare. 
Commonly  collected  in  Amoy  waters. 

STREPTOTHEA  THAMENSIS  Shrubs. 

Streptothea  thamensis  Shrubs    (1890);   Gran    (1905)    101,  fig.   131; 
Lebour  (1930)  191,  fig.  150. 

Cells  almost  square,  flat,  strongly  twisted.  Valve  with  knobs 
which  fit  into  corresponding  depressions  in  the  adjacent  cells. 
Chain  40  to  120  jx  broad.     Neritic.     Arctic  species. 

Little  Tsingtao,  common  in  October  and  November,  1936.  Not 
reported  from  Amoy.     First  record  for  China  Coast. 

FRAGILARIA  STRIATULA  Lyngbye. 

Fragilaria  striatula  Lyngbye  (1819) ;  Chin  (1937)  68,  fig.  60. 

Only  found  twice  in  Little  Tsingtao,  June  and  November,  1936 ; 
rare.     Rare  also  in  Amoy. 

ASTERIONELLA  JAPONICA  Cleve. 

Asterionella  japonica  Cleve  (1882) ;  Chin   (1937)   69,  fig.  62. 

Found  in  October,  1936,  and  February  and  March,  1937. 
Very  rare  in  Little  Tsingtao  and  Small  Wharf,  but  very  comman 
in  Great  Wharf.    Rare  in  Amoy. 

THALASSIOTHRIX  LONGISSIMA  aev«  and  Grnnow. 

Thalassiothrix  longissima  Cleve  &   Grunow    (1880) ;   Chin    (1937) 
70,  fig.  66. 

Great  Wharf,  March  12,  1937.    Occurs  in  Amoy. 

THALASSIOTHRIX  FRAUENFELDII  (Grnnow)   Oeve  and  Grunow. 

Thalassiothrix  frauenfeldii  (Grunow)  Cleve  &  Grunow  (1880) ;  Chin 
(1937)  70,  fig,  66. 

Present  in  Little  Tsingtao  and  Great  Wharf.  Commonly  col- 
lected in  Amoy. 

THALASSIOTHRIX  NITZSCHIOIDES  Grnnow. 

Thalassiothrix  nitzschioides  GRUNOW  (1881) ;  Chin  (1937)  71,  fig.  67, 
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Occurs  in  every  month  in  limited  numbers,  in  Little  Tsingtao, 
Great  Wharf,  and  Small  Wharf.     Occurs  in  Amoy  waters. 

GRAMMATOPHORA  MARINA   (Lyngbye)   Kutzing. 

Grammatophora  marina   (Lyngbye)    Kutzing   (1844) ;   Chin    (1937) 
71,  %.  68. 

Little  Tsingtao,  June,  1936,  and  February,  1937;  very  rare. 
Rare  in  Amoy. 

RHABDONEMA  ADRIATICUM  Kutzing. 

Rhabdonema  adriaticum  Kutzing  (1844) ;  Lebour  (1930)  202,  fig.  104. 

Cells  in  chains,  with  numerous  curved  septa  and  transverse 
rows  of  puncta.  Valves  linear-lanceolate,  somewhat  thickened 
at  ends.    Littoral.     Temperate. 

Little  Tsingtao,  June  and  October,  1936;  very  rare.  Not  re- 
ported from  Amoy. 

LICMOPHORA  ABBREVIATA  Agardh. 

Licmophora  ahhreviata  Agardh   (1867) ;  Chin   (1937)   72,  fig.  69. 

Very  common  and  usually  abundant  in  Little  Tsingtao  and 
Great  Wharf.     Collected  in  every  month.     Present  in  Amoy. 

COCCONEIS  SCUTELLUM  Ehrenberg. 

Cocconeis  scutellum  Ehrenberg  (1838) ;  Chin  (1937)  73,  fig.  72. 

Only  once  collected  in  Little  Tsingtao,  June  2,  1936 ;  very  rare. 
Rare  also  in  Amoy. 

NAVICULA  CANCELLATA  Donkin. 

Navicula  cancellata  DoNKiN   (1871) ;  CHIN   (1937)   74,  fig.  74. 

Rarely  found  in  Tsingtao  region.     Rare  in  Amoy. 

PLEUROSIGMA  ANGULATUM  W.  Sm. 

Pleurosigma  angulatum  W.  Sm.  (1852)  ;  V.  Heurck  (1896)  251,  pi.  6, 
fig.  257. 

Valve  broadly  lanceolate,  sigmoid,  median  part  slightly  an- 
gular. Raphe  sigmoid.  All  strise  almost  equally  delicate,  18 
to  20  in  10  IX.  Median  oblique  striae  not  flexed.  Length  150 
to  190  (X.     Neritic.     North  temperate. 

Usually  found  in  limited  numbers.  Not  found  in  Amoy.  Re- 
corded in  Foochow  by  Skvortzow. 

PLEUROSIGMA  APFINE  Grnnow. 

Pleurosigma  affine  Grunow    (1873)  ;   V.  Heurck    (1896)    252,  pi.  6, 
fig.  263. 
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This  species  is  very  much  like  P,  angulatum,  but  with  more 
lanceolate  and  rather  finer  strise,  and  with  median  oblique  striae 
flexed.     Length  100  to  220  [x. 

Very  rare  in  Tsingtao.  Not  found  in  Amoy.  Recorded  in 
Nimrod  Sound,  Chekiang,  by  Petit,  and  in  Dairen  by  Skvortzow, 

BACILLAKIA  PARADOXA  Gmelin. 

Bacillaria  paradoxa  Gmelin  (1788) ;  CmN   (1937)   76,  fig.  78. 

Usually  found  in  limited  numbers  in  Little  Tsingtao  and  in 
Great  Wharf.     Common  in  Amoy. 

NITZSCHIA  LONGISSIMA  (Breb.)  Gran. 

Nitzschia  longissima  (Breb.)  Gran   (1861) ;  Chin  (1937)   76,  fig.  79. 

Little  Tsingtao  and  Great  Wharf,  October,  1936,  and  January 
and  February,  1937;  very  rare.     Found  in  Amoy. 

NITZSCHIA  SERIATA  Cleve. 

Nitzschia  aeriata  Cleve  (1883) ;  Chin  (1937)  77,  fig.  80. 

Found  in  nearly  every  month  in  Little  Tsingtao,  Great  Wharf, 
and  Small  Wharf.    Also  occurs  in  Amoy  plankton. 

nitzschia  DELICATISSIMA  Cleve. 

Nitzschia  delicatissima   Cleve    (1897);    Gran    (1905)    130;    Lebour 
(1930)   214,  fig.  179. 

Cells  hairlike,  very  similar  to  those  in  Nitzschia  seriata,  but 
slenderer;  1.5  jx  broad.     Neritic. 

Found  only  once,  March  12,  1937,  in  Great  Wharf.  Not  found 
in  Amoy.     First  record  for  China  Coast. 

MONTHLY  DISTRIBUTION 

May,  1986. — Three  collections  were  made  at  Little  Tsingtao 
and  one  at  Chun  Kuo,  each  containing  3  to  5  species  and  very 
few  individuals  for  each  species.  Most  of  the  species  found  were 
different,  so  that  a  total  of  10  species  were  obtained  in  this 
month. 

June,  1986. — Ten  collections  were  made  in  June,  1936,  one  of 
them  from  Great  Wharf  and  the  rests  from  Little  Tsingtao. 
Only  16  species  of  diatoms  were  found,  since  each  sample  con- 
tained very  few  species  and  since  most  samples  contained  iden- 


«9, 4  Chin:  Diatoms  from  Tsingtao  447 

tical  species.  The  number  of  individuals  found  during  this 
month  was  the  lowest  in  the  present  study. 

July  to  September,  19 86, — No  sample  was  obtained  during 
July  to  September,  1936,  but  the  period  was  quite  important 
because  of  the  multiplication  of  diatoms,  and  the  maximum  of 
diatoms  having  occurred  in  this  period.  From  the  known  data, 
especially  for  June  and  October,  the  writer  believes  diatoms 
increased  suddenly  in  July  and  gradually  in  August,  and  reached 
the  maximum  in  September  or  in  October. 

October,  1936. — Forty-seven  species  were  found  in  October, 
1936,  in  5  samples  from  Little  Tsingtao,  and  the  number  of  indi- 
viduals in  each  collection  was  also  very  high.  Therefore  October 
was  probably  the  optimum  month  of  the  year  for  diatoms. 

November,  1936. — Two  collections  were  made  in  November, 
1936,  from  Little  Tsingtao,  containing  26  species,  but  the  average 
number  of  individuals  in  each  collection  was  a  little  lower  than 
in  October. 

December,  1936. — Only  1  sample  was  collected  in  December, 

1936,  from  Little  Tsingtao,  containing  18  species,  not  much  less 
than  the  average  number  for  the  preceding  months,  and  the 
average  number  of  individuals  in  each  collection  was  the  same 
as  in  October. 

January,  1937. — Twelve  species  were  found  in  January,  1937, 
in  a  single  collection  taken  at  Great  Wharf.  Both  the  number 
of  species  and  the  number  of  individuals  were  decreasing  grad- 
ually. 

February,  1937. — From  the  5  collections  made  in  February, 

1937,  in  Little  Tsingtao,  Great  Wharf,  and  Small  Wharf,  25 
species  were  obtained.  The  average  number  of  species  was  less 
than  that  taken  in  January,  and  the  average  number  of  indi- 
viduals was  much  less  than  that  taken  in  the  preceding  months. 

March,  1937. — Thirty-three  species  were  found  in  March,  1937, 
in  11  collections  from  Little  Tsingtao  and  Great  Wharf.  Both 
the  average  number  of  species  and  the  average  number  of  indi- 
viduals were  much  less  than  those  taken  in  February. 

April,  1937. — No  sample  was  available  for  study  in  April, 
1937,  but  from  the  data  of  March,  1937,  and  May,  1936,  the 
writer  believes  there  was  very  little  change,  and  the  curve  for 
diatoms  must  be  smooth. 
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Table  1. — Locality  arid  date  records  of  diatoms  taken  at  Tsingtao  and 

vicinity. 


Date. 

Time  of  day. 

Locality. 

Collec- 
tion No. 

Ling  &  Su's 
Remarks. 

May  20 . 

3-5  p.  M. 

3-5  P.M. 

P.M. 

P.M. 

P.M. 
8-10  P.  M. 
3-5    P.M. 
2-4    P.M. 
2-4    P.M. 
7-9    P.M. 
2-4    P.M. 
3-5    P.  M. 
8-6    P.M. 
9-11  A.M. 

1936 

Littlp  Tsingtao 

Chang  Kao 

Little  Tsingtao 

do 

do_ _    _.  „. 

do 

do 

do 

do 

do. 

do 

do_ 

do 

do 

do 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A  1 

A  2 

A  3 

A  4 

A  5 

A  6 

A  7 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
34 

Below  Oo  C. 
Below  Oo  C. 

Along  the  coast. 
Fine  net. 
Do. 

Do. 

May  22    -  -    - 

May  24 

May29    .- 

June  2 

June  3 „ . 

June  4 -    -._._. 

June  5 

June  6 

June  6 _- 

June  9 

June  12_. 

June  13 

June  18 

October  6__   

October  12 „.._-_ 

8  p.m. 

do 

do_ 

do 

October  15 _ __ 

October  16 

October  18 



do. 

November  10 

do 

November  16 

do . 

December  1 _  - 

January  1__ - — 

do_ 

1937 

Great  Wharf 

Little  Tsingtao__- 

do_.-_ _ 

Great  Wharf 

Small  Wharf 

Little  Tsingtao 

Great  Wharf 

do^ 

do 

do 

do --- 

do.-- 

do 

Little  Tsingtao 

Great  Wharf 

do 

do --- 

February  19_ -_   -- 

3-5    p.m. 

8-19  p.m. 

4-6    P.M. 

6-7    P.M. 

7-9    P.M. 

4-6    P.M. 

4-6    P.M. 

7-9    P.M. 

7-9    P.  M. 
10-12  A.M. 
10-12  A.M. 
10-12  A.M. 
10-12  A.  M. 

2-5    P.M. 

10-12  A.  M. 

6-8    P.M. 

February  19 

February  20    _„   ._   _ 

February  20 

February  27 

March  1 

March  1 

March  1 

March  1 -- 

March  6 - 

March  12 -- 

March  12                  .     _   _  _  _ 

March  21     -   -   

March  22     _     

March  28 

March  28 

DISCUSSION  AND  SUMMARY 

1.  Of  the  57  species  described,  only  6  occurred  more  than 
fifteen  times  (that  is,  were  present  in  more  than  half  of  the 
samples  examined),  namely,  Rhizosolenia  alata  to,  indica,  B. 
stoterforthii,  Thalassiothrix  nitzschioides,  Licmophora  abbre- 
viata,  R.  setigera,  and  Biddulphia  sinensis.  These  predominant 
species  were  cosmopolitan  and  also  recorded  in  Amoy,  but  the 
periods  of  their  maxima  were  different. 
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2.  Eighteen  species  of  diatoms  from  Tsingtao  were  not  re- 
corded from  Amoy,  namely,  Stephanopyxis  turris,  Actinocyclus 
Ralfsii,  Coscinodiscus  radiatus,  Leptocylindrus  danicus,  Coscino- 
discus  affinis  var.  Willei,  Chaetoceros  affinis  var.  circinalis,  Ch, 
densus,  Ch.  mitra,  Ch.  teres,  Ch.  pseudocurvisetum,  Ch.  curvise- 
tus^  Ch.  Lorenzianus,  Ch,  brevis,  Streptothea  thamensis,  Rhab- 
donema  adriaticum,  Pleurosima  affine,  PL  angulatum,  and 
Nitzschia  delicatissiwxi.    The  rests  were  reported  from  Amoy. 

3.  The  maximum  period  for  the  average  number  of  species 
(21)  and  the  average  number  of  individuals  (45)  found  monthly 
occurred  in  October.  However,  the  writer  believes  that  the 
maximum  occurred  in  September,  since  no  collection  was  made 
during  that  month.  The  minimum  period  occurred  in  June. 
As  compared  with  the  collections  of  Amoy  planktonic  diatoms, 
the  seasons  for  the  maximum  and  minimum  occurred  two  or 
three  months  later  in  Tsingtao,  which  is  north  of  Amoy.  The 
seasonal  distribution  is  shown  in  Table  2  and  in  text  fig.  1. 


Table  2. — Seasonal  distribution  of  planktonic   diatoms   at   Tsingtao   and 

vicinity. 


Data. 


Number  of  species  found 

Collections  made 

Species  for  each  collec- 
tion in  average. 
Average  Individuals  in 
each  collection. 


1936 

1937 

May. 

June. 

July- 
Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

10 
4 
4.2 

9 

16 

10 

4 

7 

47 
5 
21.4 

45 

26 

2 

19 

42 

18 
10 
18 

45 

12 

1 

12 

30 

25 
5 
11.6 

21 

23 
11 
7.1 

13 



4.  With  regard  to  the  time  of  day,  afternoon  collections  on 
the  surface  gave  the  best  results  (an  average  of  10.6  species), 
followed  by  evening  (an  average  of  7.5  species)  and  morning 
(an  average  of  7.3  species)  collections,  as  penetration  of  light 
was  best  in  the  afternoon. 

5.  Samples  collected  December  1,  1936,  and  January  1,  1937, 
showed  no  difference  from  the  other  samples,  although  the  tem- 
perature of  sea  water  was  below  0°  C.  Although  the  sample 
collected  February  27,  1937,  was  taken  along  the  coast,  the 
diatoms  taken  were  no  less  abundant  in  it  than  in  samples  taken 
away  from  the  coast. 
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Fio.  1.  Average  number  of  species  and  individuals  found  in  each  collection. 

6.  The  net  used  in  collecting  diatoms  was  important,  as  is 
shown  clearly  in  Ling  &  Su's  Nos.  24  and  25  (from  4  to  6  P.  M., 
March  1,  1937),  26  and  27  (7  to  8.30  P.  M.,  March  1,  1937),  and 
29  and  30  (10  to  12  A.  M.,  March  12,  1937).  The  number  of 
species  collected  by  the  fine  net  was  four  times  as  great  as  that 
taken  with  the  ordinary  net.  Therefore,  with  the  use  of  a  fine 
net  the  number  of  species  obtained  would  be  far  greater  than 
the  number  of  species  reported  here. 
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Fig.  1.  Average  number  of  species  and  individuals  found  in  each  collection. 
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MARINE  PLANKTONIC  DIATOMS  FROM  CHINA  COAST 

By  T.  G.  Chin 
Of  the  Marine  Biological  Station,  University  of  Amoy,  China 

The  planktonic  diatoms  listed  in  the  present  paper  were  col- 
lected from  Shantung  and  Fukien  Coast.  Twelve  samples  were 
collected,  containing  105  species  of  diatoms,  24  of  them  new  for 
China  Coast.  Four  species  were  recorded  from  brackish  water, 
which  were  not  unreasonably  found  in  the  coastal  sea  water. 
The  new  and  rare  species  found  in  the  samples  mentioned  below 
will  be  described  later. 

Samples  6  to  11  were  collected  by  a  small  fishing  boat.  The 
time  devoted  to  each  trip  was  probably  very  short,  and  therefore 
yielded  very  few  species  of  diatoms.  Sample  13  contains  nu- 
merous species,  probably  because  the  collecting  trip  was  made  in 
August,  when  diatoms  are  abundant. 

Sample  1. — Collected  from  Chefoo,  Shantung,  July  11,  1936. 
Seventeen  species  of  diatoms  were  obtained.  The  number  of 
individuals  for  each  species  was  very  small,  since  the  zooplankton 
was  predominant  in  July  in  Shantung  region. 

Sample  2. — Collected  from  Wha  Hai  Wha,  Shantung,  July  14, 
1936.  Fourteen  species  of  diatoms  were  obtained  on  this  trip, 
under  conditions  very  much  like  those  obtaining  at  the  collection 
of  sample  1. 

Sample  8. — Collected  from  White  Shore  on  the  eastern  side  of 
Haitan  Island,  and  north  of  the  Ox  Mountain  Light  House,  at 
2.30  to  3  P.  M.,  May  24  and  25,  1937.  Where  the  water  was 
clear,  the  temperature  was  23°  C,  the  transparency  17  feet,  and 
the  density  1.0214.  Thirty-seven  species  were  collected,  and  the 
number  of  individuals  was  relatively  large. 

Sample  U- — Collected  near  Green  Isle,  on  the  eastern  shore  of 
Haitan  Island,  May  6  and  9,  1936.  Sixteen  species  were  ob- 
served. 

Sample  5. — Collected  from  Ox  Mountain  Light  House,  Haitan, 
at  2.30  to  3  P.  M.,  May  11  and  12,  1937.  Where  the  water  was 
clear,  the  temperature  was  22.1°  C,  the  transparency  18.5  feet, 
and  the  density  1.0215.    Ten  species  were  found. 
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Sample  (L — Collected  in  a  fishing  ground  on  the  eastern  side 
of  Amoy  Light  House,  Amoy,  April  25,  1936.  In  this  sample 
zooplankton  was  predominant,  mostly  Noctiluca  and  Copepoda. 
Very  few  individuals  were  found  of  diatoms  belonging  to  14 
species. 

Sample  7. — Collected  in  the  Wang  Yu,  Othonias  undovittatus 
(Jordan  &  Seale)  fishing  ground,  south  of  Quamoy  Island,  Amoy, 
May  6,  1936.  Noctiluca  was  predominant.  Only  9  species  of 
diatoms  were  recorded. 

Sample  8. — Collected  in  the  disc  fish,  Evynis  cardinalis  (Lace- 
pede)  fishing  ground,  east  of  Tung  Ting  Light  House,  Amoy, 
May  27,  1936.     Only  3  species  were  obtained. 

Sample  9. — Collected  in  the  White  Chang  Yu,  Stromateics  ar- 
genteus  (Euphrasen)  fishing  ground,  June  6,  1936.  The  col- 
lecting ground  of  this  sample  was  very  near  Tung  Ting  Light 
House.     Ten  species  were  found. 

Sample  10, — Collected  between  Amoy  and  Formosa,  November 
27,  1936.     Twelve  species  were  found. 

Sam2^le  11, — Collected  in  front  of  Amoy  Light  House,  January 
15,  1937.     Four  species  were  obtained. 

Sample  12, — Collected  between  Amoy  and  Kulangsu  Island, 
in  1932.     Twenty-six  species  were  recorded. 

Sample  IS, — Collected  from  Tungsan  Island,  south  of  Amoy, 
August  31,  1936.  Numerous  diatoms  were  found,  belonging  to 
55  species. 

DIATOMS  FOUND 
MELOSTRA  MONILIFORMIS   (Mfill.)   A&ardh. 

Found  in  samples  4  and  12.     Reported  from  Amoy  by  Chin. 

MELOSIRA  JUERGENSI  Agardh. 

Found  in  sample  4.     Reported  from  Amoy. 

PARALIA  SULCATA  (Ehr.)  Cleve. 

Found  in  samples  3,  5,  6,  7,  8,  10,  and  13.  Reported  from 
Amoy  and  Tsingtao  by  Chin. 

PODOSIRA  STELLIGER  (Bail.)  Mann. 

Podosira  stelligcr  (Bail.)  Mann,  Hustedt   (1928)  286,  fig.  128. 
Found  in  sample  3.     Reported  from  Foochow  by  Skvortzow. 

STEPHANOPYXIS  TURRIS  (Grev.  &  Am.)  Ralfs. 

Found  in  sample  2.     Reported  from  Tsingtao. 
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STEPHANOPYXIS  PALMERINA  (Grev.)   Grunow. 

Found   in  samples   10  and   13.     Reported   from  Amoy  and 
Tsingtao. 

SKELETONEMA  COSTATUM  (Grev.)  Cleve. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 

ACTINOCYCLUS  EHRENBERGI  Ralfs. 

Actinocyclus  Ehrenbergi  Ralfs,  Hustedt   (1929)   525,  fig.  298. 

Found  in  samples  3  and  12.     Reported  from  Ningpoo  by  Petit. 

THALASSIOSIRA  NORDENSKIOLDI  Cleve. 

Thalassiosira  nordenskioldi  Cleve,  Lebour  (1930)   57,  fig.  29. 

Found  in  sample  13.     First  record  for  China  Coast. 

COSCINODISCUS  NOBILIS  Grnnow. 

Coscinodiscus  nohilis  Grunow,  Allen  &  Cupp  (1935)  118,  fig.  13. 
Found  in  samples  3  and  12.     First  record  for  China  Coast. 

COSCINODISCUS  RADIATUS  Ehrcnberg. 

Found  in  samples  1,  3,  4,  6,  8,  9,  11,  and  12.     Reported  from 
Tsingtao. 

COSCINODISCUS  ASTEROMPHALUS  Ehrenberg. 

Found  in  samples  2,  6,  7,  10,  12,  and  13.     Reported  from 
Amoy  and  Tsingtao. 

COSCINODISCUS  EXCENTRICUS  Ehrenberg. 

Found  in  samples  1,  2,  3,  5,  6,  11,  12,  and  13.     Reported  from 
Amoy  and  Tsingtao. 

COSCINODISCUS  LINEATUS  Ehrenberg. 

Found  in  samples  1,  3,  4,  6,  7,  12,  and  13.     Reported  from 
Amoy  and  Tsingtao. 

COSCINODISCUS  JANISCHII  A.  Schmidt. 

Found  in  samples  3,  5,  and  12.     Reported  from  Amoy  and 
Tsingtao. 

COSCINODISCUS  JONESIANUS   (Grev.)   Oster. 

Coscinodiscus  Jonesianus  (Grev.)   Oster.,  Allen  &  Cupp  (1935)   116, 
fig.  10. 

Found  in  samples  3,  12,  and  13.     First  record  for  China  Coast. 

COSCINODISCUS  MARGINATUS  Ehrenberg. 

Coscinodiscus  marginatus  Ehrenberg,  Allen  &  Cupp  (1935)  115,  fig.  7. 
Found  in  sample  12.     Reported  from  China  Sea  by  Hutton. 
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COSCINODISCUS  CURVATULUS  Grnnow. 

Found  in  sample  12.    Reported  from  Amoy. 

COSCINODISCUS  SUBTILIS  (Ehr.)  Grunow. 

Coscinodiscus  subtilis   (Ehr.)   Grunow,  V.  H.   (1896)   532,  pi.  34,  fig. 
901. 

Found  in  sample  2.     First  record  for  China  Coast. 

PLANKTONIELLA  SOL  (WaU.)  Schuett. 

Found  in  sample  4.     Reported  from  Amoy. 

CYCLOTELLA  COMTA  (Ehr.)  Kiitzing. 

Found  in  samples  3,  12,  and  13.     Reported  from  Amoy. 

CYCLOTELLA  STRIATA  (Ktitz.)  Grunow. 

Found  in  samples   12   and   13.     Reported  from   Amoy   and 
Tsingtao. 

CYCLOTELLA  STYLORUM  Bright. 

Cyclotella  stylorum  Bright,  Hustedt  (1928)  348,  fig.  179. 
Found  in  sample  2.     First  record  for  China  Coast. 

ACTINOPTYCHUS  UNDULATUS  (Bail.)   Ralfs. 

Found  in  samples  1,  2,  3,  4,  6,  7,  and  13.     Reported  from 
Amoy  and  Tsin^ao. 

ASTEROMPHALUS  FLABELLATUS  GreviUe. 

Asteromphalus  flabellatus  Greville,  Hustedt  (1928)   498,  fig.  279. 
Found  in  sample  3.     First  record  for  China  Coast. 

CORETHRON  PELAGICUM  Bruit. 

Found  in  samples  1,  3,  6,  and  13.     Reported  from  Amoy, 

CORETHRON  HYSTRIX  Hensen. 

Found  in  samples  7,  10,  and  13.     Reported  from  Amoy. 

LAUDERIA  ANNULATA  (CI.)  Castr. 

Lauderia  annulata  (CI.)  Castr.,  Allen  &  Cupp  (1935)  124,  fig.  25. 
Found  in  sample  12.     Reported  from  Hongkong-  by  Greville. 

LAUDERIA  BOREALIS  Gran. 

Lauderia  borealis  Gran   (1927)   23,  fig.  22. 

Found  in  samples  3,  5,  and  13.     Reported  from  Hongkong  by 
Lauder. 

GUINARDIA  FLACCIDA   (Castr.)  Peragallo. 

Guinardia  flaccida  (Castr.)  PeragaUo,  Allen  &  Cupp  (1935)  125,  fig. 
28. 
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Found  in  sample  13.     First  record  for  China  Coast. 

RHIZOSOLENIA  SETIGERA  BrightweU. 

Found  in  samples  6,  9,  and  12.     Reported  from  Amoy  and 
Tsingtao. 

RHIZOSOLENIA  STOTERFORTHII  H.  Pcragallo. 

Found  in  samples  2  and  13.     Reported  from  Amoy  and  Tsing- 
tao. 

RHIZOSOLENIA  ALATA  fo.  INDICA    (Pcrag.)    Oster. 

Found  in  samples  1,  2,  9,  and  13,     Reported  from  Amoy  and 
Tsingtao. 

RHIZOSOLENIA  ALATA  fo.  GENUINA  Gran. 

Found  in  sample  13.     Reported  from  Amoy. 

RHIZOSOLENIA  ALATA  fo.  GRACILLIMA   (CI.)   Grunow. 

Rhizosolenia  alata  fo.  gracillima  (CI.)  Grunow,  Allen  &  CUPP  (1935) 
131,  fig.  44. 

Found  in  sample  13.     First  record  for  China  Coast. 

RHIZOSOLENIA  ROBUSTA  Norm. 

Found  in  sample  13.     Reported  from  Amoy. 

RHIZOSOLENIA  CALCAR  AVIS  M.  Schultze. 

Found  in  samples  9  and  13.     Reported  from  Amoy. 

RHIZ0S0LENL4  ACUMINATA  (Perag.)  Gran. 

Found  in  samples  9  and  13.     Reported  from  Amoy. 

RHIZOSOLENIA  IMBRICATA  var.  SHRUBSOLII  (CI.)  V.  Heurck. 

Found  in  samples  3  and  13.     Reported  from  Amoy. 

CHAETOCEROS  COARCTATUS  Lauder. 

Found  in  samples  3,  5,  6,  7,  9,  and  12.     Reported  from  Amoy. 

CHAETOCEROS  EIBENII  (Grun.). 

Found  in  samples  1,  3,  and  9.     Reported  from  Amoy  and 
Tsingtao. 

CHAETOCEROS  AFFINIS  Lander. 

Found  in  samples  3,  5,  10,  and  13.     Reported  from  Amoy. 

CHAETOCEROS  PSEUDOCURVISETUM  Mangnin. 

Found  in  sample  13.     Reported  from  Tsingtao. 

CHAETOCEROS  DENSUS  Cleye. 

Found  in  sample  13.     Reported  from  Tsingtao. 


462  The  Philippine  Journal  of  Science  1939 

CHAETOCEROS  PERUVIANUS  Brightwell. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 

CHAETOCEROS  COMPRESSUS  Lauder. 

Chaetoceros  compressus  Lauder,  Allen  &  Cupp  (1935)  138,  fig.  60. 
Found  in  sample  13.     Reported  from  Hongkong  by  Lauder. 

CHAETOCEROS  PELAGICUS  Cleve. 

Chaetoceros  pelagicus  Cleve,  Lebour  (19S0)   137,  fig.  100. 
Found  in  samples  9  and  13.     First  record  for  China  Coast. 

CHAETOCEROS  BOREALIS  BaiL 

Found  in  sample  13.     Reported  from  Amoy. 

CHAETOCEROS  LORENZIANUS  Grnnow. 

Found  in  sample  13.     Reported  from  Tsingtao. 

CHAETOCEROS  DECIPIENS  Cleve. 

Found  in  samples  9  and  10.     Reported  from  Amoy  and  Tsing- 
tao. 

BACTERIASTRUM  HYALINUM  Lauder. 

Found  in  samples  3,  5,  12,  and  13.     Reported  from  Amoy. 

TRICERATIUM  FAVUS  Ehrenbergr. 

Found  in  samples  3,  12,  and  13.     Reported  from  Amoy  and 
Tsingtao. 

ACTINOPTYCHUS  ANNULATA   (Wall.)   Grunow. 

Found  in  sample  3.     Reported  from  Amoy. 

CEBATAULINA  BERGSONII  H.  Peragallo. 

Found  in  sample  13.     Reported  from  Amoy. 

DITYLIUM  BRIGHTWELLII   (West)   Grunow. 

Found  in  samples  3,  5,  6, 10, 12,  and  13.     Reported  from  Amoy 
and  Tsingtao. 

DITYLIUM  SOL  Grunow. 

Found  in  sample  3.     Reported  from  Tsingtao. 

BIDDULPHIA  AURITA  (Lyng.)   Brcbisson. 

Found  in  sample  12.    Reported  from  Amoy. 

BIDDULPHIA  PULCHELLA  Gray. 

Found  in  sample  12.     Reported  from  Amoy. 
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BIDDULPHIA  SINENSIS  Greville. 

Found  in  samples  2,  3,  5,  6,  7,  8,  9,  10,  11,  12,  and  13.     Re- 
ported from  Amoy  and  Tsingtao. 

BIDDULPHIA  RHOMBUS   (Ehr.)   W.  Sm. 

Biddulphia  rhombus  (Ehr.)  W.  Sm.,  Hustedt  (1930)  842,  fig.  96,  97. 

Found  in  sample  4.     First  record  for  China  Coast. 

BIDDULPHIA  LEAVIS  Ehrenberg. 

Found  in  sample  4.     Reported  from  Amoy  and  Tsingtao. 

BIDDULPHIA  MOBILIENSIS   (Bail.)   Grunow. 

Found  in  samples  5  and  13.     Reported  from  Amoy  and  Tsing- 
tao. 

BIDDULPHIA  AURITA  var.  OBTUSA  (KUtz.)  Hustedt. 

Biddulphia  aurita  var.  obtusa   (Kxitz.)    Hustedt,  Lebour   (1930)    179, 
fig.  139. 

Found  in  sample  4.     Reported  from  Foochow  by  Skvortzow. 

BIDDULPHIA  GRANULATA  Roper. 

Found  in  samples  6  and  10.     Reported  from  Amoy. 

HEMIAULUS  SINENSIS  Greville. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 

EUCAMPIA  ZODIACUS  Ehrenberg. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 

CLIMACODIUM  FRAUENFELDIANUM  Grunow. 

Found  in  sample  13.    Reported  from  Amoy. 

STREPTOTHECA  THAMENSIS  Shrubs. 

Found  in  sample  10.     Reported  from  Tsingtao. 

RHAPHONEIS  AMPHICEROS  Ehrenber?. 

Rhaphoneis  amphiceros  Ehrenberg,  VAN  Heurck  (1936)  330,  fig.  394. 
Found  in  sample  1.     First  record  for  China  Coast. 

THALASSIOTHRIX  FRAUENFELDII  (Grun.)  Cleve  &  Grunow. 

Found  in  samples  3  and  13.     Reported  from  Amoy  and  Tsing- 
tao. 

THALASSIOTRIX  LONGISSIMA  Oeve  &  Grunow. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 
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THALASSIOTHBIX  NITZSCHIOIDES  Gninow. 

Found  in  samples  6,  7,  and  13,     Reported  from  Amoy  and 
Tsingtao. 

ASTERIONELLA  NOTATA  Grnnow. 

Asterionella  notata  Grunow  (1927)  119,  fig.  126. 
Found  in  sample  13.     First  record  for  China  Coast. 

ASTERIONELLA  JAPONICA  Cleve. 

Found  in  sample  13.     Reported  from  Amoy  and  Tsingtao. 

RHABDONEMA  ADRIATICUM  Kfltzing. 

Found  in  sample  2.     Reported  from  Tsingtao. 

GRAMMATOPHORA  MARINA  (Lyn.)  Kutxinfir. 

Found  in  sample  4.     Reported  from  Amoy  and  Tsingtao. 

LICMOPHORA  ABBREVIATA  Agardh. 

Found  in  samples  1,  4,  and  11.     Reported  from  Amoy  and 
Tsingtao. 

ACHNANTHES  BREVIPES  Asrardh. 

Found  in  samples  1,  3,  and  4.     Reported  from  Amoy. 

TRACHYNEIS  ASPERA  (Ehr.)   CleTC. 

Trachyneis  aspera  (Ehr.)   Cleve,  DoNKiN  (1870)  62,  pi.  10,  fig.  1, 

Found  in  samples  1,  2,  3,  4,  and  12.     First  record  for  China 
Coast. 

DIPLONEIS  SMITHII  (Berg.)  CIcve. 

Diploneis  smithii  (Berg.)   Cleve,  Donkin   (1870)   6,  pi.  2,  fig.  6. 

Found  in  sample  1.     Reported  from  Ningpoo  by  Petit,  and 
from  Foochow  and  Dairen  by  Skvortzow. 

NAVICULA  CRABRO  (Ehr.)  Kiitrinf . 

Navicula  Crabro  (Ehr.)  Kiitzing,  DONKiN   (1870)   64,  pi.  7,  fig.  1. 
Found  in  samples  1  and  12.     First  record  for  China  Coast. 

NAVICULA  LONGA  Greg. 

Navicula  longa  Greg.,  DoNKiN  (1870)  55,  pi.  8,  fig.  7. 

Found  in  samples  2  and  3.     Reported  from  Ningpoo  and  Nim- 
rod  Sound  by  Petit. 

NAVICULA  PRAETEXTA  Ehrenberg. 

Navicula  praetexta  Ehrenberg,  Donkin  (1870)  10,  pi.  2,  fig,  1. 
Found  in  sample  1.     First  record  for  China  Coast. 
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NAVICULA  8PECTABILIS  Greg. 

Navicula  spectabilis  Greg.,  Donkin   (1870)   12,  pi.  2,  fig.  6. 
Found  in  sample  1.     First  record  for  China  Coast. 

NAVICULA  INTERRUPTA  Kutzing. 

Navicula  interrupta  Kutzing,  Donkin  (1870)  47,  pi.  7,  fig.  2. 

Found  in  sample  13.     First  record  for  China  Coast.     Brack- 
ish-water species. 

NAVICULA  CANCELLATA  Donkin. 

Found  in  sample  3.     Reported  from  Amoy  and  Tsingtao. 

AMPHORA  OSTREARICA  Brebisson. 

Amphora  ostrearica  Brebisson,  van  Heurck  (1896)   139,  pi.  1,  fig.  1. 
Found  in  sample  12.     First  record  for  China  Coast. 

PLEUROSIGMA  ANGULATUM  W.  Sm. 

Found  in  samples  2,  3,  6,  7,   12,   and  13.     Reported  from 
Tsingtao. 

PLEUROSIGMA  ANGULATUM  var.  STRIGOSA  W.  8m. 

Pleurosigma  angulatum  var.  strigosa  W.  Sm.,  Allen  &  Cupp  (1935) 
158,  fig.  108. 

Found  in  sample  13.     First  record  for  China  Coast. 

PLEUROSIGMA  RECTUM  Donkin. 

Pleurosigma  rectum  Donkin,  Allen  &  Cupp  (1935)  158,  fig.  111. 
Found  in  sample  3.     First  record  for  China  Coast. 

PLEUROSIGMA  NORMANII  Ralfs. 

Found  in  sample  3.     Reported  from  Tsingtao. 

PLEUROSIGMA  FORMOSUM  W.  Sm. 

Found  in  sample  4.     Reported  from  Amoy. 

GYROSIGMA  BALTICUM  W.  Sm. 

Found  in  sample  1.     Reported  from  Amoy. 

SURIRELLA  FLUMINENSIS  Grunow. 

Surirella  fluminensis  Grunow,  Allen  &  Cupp  (1935)   164,  fig.  126. 

Found  in  samples  3  and  13.     Reported  from  Dairen  and  Foo- 
chow  by  Skvortzow. 

surirella  GEMMA  Ehrenberff. 

Surirella  gemma  Ehrenberg,  Allen  &  Cupp  (1935)   164,  fig.  125. 

Found  in  samples  3  and  13.     Reported  from  Nimrod  Sound 
by  Petit,  and  Dairen  by  Skvortzow. 
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CAMPYLODISCUS   (?)   COCCONEIFORMIS  Grnnow. 

Campylodiscus    (?)    cocconeiformis  Grunow,   Allen  &   Cupp    (1935) 
165,  fig.  127. 

Found  in  samples  3  and  13.     First  record  for  China  Coast. 

BACILLARIA  PARADOXA  Gmelin. 

Found  in  samples  3,  10,  and  13.     Reported  from  Amoy  and 
Tsingtao. 

NITZSCHIA  LORENZIANA  Grunow. 

Nitzschia  Lorenziana  Grunow,  van  Heurck  (1896)  405,  pi.  17,  fig.  572. 
Found  in  sample  12.     First  record  for  China  Coast. 

NITZSCHIA  PUNCTATA  (W.  Sm.)   Grunow. 

Nitzschia  punctata  (W.  Sm.)  Grunow,  van  Heurck  (1896)  384,  pi.  15, 
fig.  491. 

Found    in    sample    2.     Reported    from    Ningpoo    by    Petit. 
Brackish-water  species. 

NITZSCHIA  TRYBLIONELLA  var.  LITTORALIS  Grunow. 

Nitzschia  tryblionella  var.  littoralis  Grunow,  van  Heurck  (1896)  385, 
pi.  15,  fig.  496. 

Found  in  sample  1.     First  record  for  China  Coast.     Brackish- 
water  species. 

NITZSCHIA  PANDURIFORMIS  Grunow. 

Nitzschia  panduriformis  Grunow,   van   Heurck    (1896)    386,  pi.    15, 
fig.  500. 

Found  in  sample  3.     Reported  from  Ningpoo  by  Petit,  and 
from  Dairen  by  Skvortzow. 

NITZSCHIA  DELICATISSIMA  Cleve. 

Found  in  sample  13.     Reported  from  Tsingtao. 

NITZSCHIA  LONGISSIMA  (Breb.)  Gran. 

Found  in  samples   10  and   13.     Reported  from  Amoy  and 
Tsingtao. 

NITZSCHIA  SERIATA  Clere. 

Found  in  sample  13.    Reported  from  Amoy  and  Tsingtao. 

NITZCHIA  CLOSTERIUM  (Ehr.). 

Nitzschia  closterium  (Ehr.),  Lebour  (1930)  212,  fig.  179. 

Found  in  sample  4.     First  record  for  China  Coast. 


BINARY,  BINOMIAL,  AND  BIVERBAL  NAMES 

By  C.  X.  FuRTADO 
Of  the  Botanic  Gardeiis,  Singapore 

From  time  to  time  botanists  are  called  upon  to  decide  whether 
or  not  certain  specific  names  are  binary  or  binomial  within  the 
meaning  of  the  International  Rules  of  Botanical  Nomenclature, 
edition  1935.  Some  nomenclaturists  would  reject  as  not  binary 
such  names  as  Aspleniiim  Trichomanes  dentatum  L.  (1753), 
Impatiens  noli  tangere  L.  (1753),  Adiantum  capilhis  veneris  L. 
(1753),  Strychnos  mix  vomica  L.  (1753),  Xanthophytum  Johan- 
nis  Winkleri  Merr.  (1937),  and  Tibotcchina  Campos  Portoi  Brade 
(1938),  because  the  names  are  composed,  in  each  case,  of  three 
separate  words  ^  but  others  do  not  agree  to  this  rejection.  This 
division  of  opinion  among  botanists  upon  so  fundamental  a  point 
has  been  productive  of  many  debates  and  contrary  proposals, 
none  of  which  have  brought  us  nearer  to  a  final  decision. 

If  Asplenium  Trichomanes  dentatum  L.  (1753)  and  A,  Tri- 
chomanes ramosum  L.  (1753)  are  not  binary  names,  the  proposal 
to  reject  them,  put  forward  at  the  last  Botanical  Congress 
(1935),  was  not  in  order;  for  these  are  specific  names,  and  the 
rule  is  that  nonbinary  specific  names  are  invalid  (Articles  27, 
67,  and  68) ;  and  consequently,  such  names  have  no  status  under 
the  Rules  and  no  claim  to  recognition  can  be  made  for  them.  If, 
however,  the  names  cited  are  binary,  the  proposal  to  reject  them, 
put  forward  at  the  Congress,  was  not  given  the  consideration 
due  to  it  from  the  legislative  body  at  that  Congress. 

Actually,  however,  both  interpretations  are  possible,  because 
the  definition  of  the  term  ^'binary,'*  according  to  the  way  it  has 
been  used  in  the  Rules  and  currently  employed  by  taxonomists, 
is  equivocal.  In  some  instances  it  is  used  with  the  meaning  bi- 
verbal ;  in  other  instances  it  is  used  with  the  meaning  binomial 
or  binary  (all  as  defined  below) .  Obviously,  then,  the  first  step 
to  be  taken  in  this  matter  must  be  to  define  unequivocally  the 
terms,  binary,  binomial  (or  binominal),  and  biverbal,  by  res- 
tricting the  use  of  the  terms  as  follows : 

^  See  also  Sprague,  Synopsis  of  Proposals,  Amsterdam  Congress   (1935) 

75,  App.  V. 
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A  name  is  biverbal  when  it  consists  of  two  distinct  words; 
it  is  binary  when  it  refers  to  two  valid  descriptions,  one  generic 
and  the  other  specific  (under  certain  circumstances  it  is  possible 
to  combine  these  two  descriptions — Article  43)  ;  and  it  is  binomial 
(or  binominal)  when  it  consists  of  two  appellations  or  epithets, 
each  referring  to  one  valid  description  of  which  neither  of  the 
appellations  or  epithets  forms  a  part. 

To  be  valid  a  specific  name  must,  therefore,  be  a  binary  bi- 
nomial, and  usually  a  biverbal  (Article  27). 

The  Linnsean  system  of  nomenclature  as  promulgated  in  1753 
was  essentially  binary  and  binomial,  and  generally,  though  not 
universally,  biverbal.  Owing,  however,  to  the  efforts  made  by 
Linnaeus  himself  and  others  subsequent  to  the  publication  of  Spe- 
cies Plantarum  (1753)  to  make  the  system  also  essentially  bi- 
verbal, the  three  fundamental  characteristics  of  the  system  were 
soon  overlooked,  and  the  terms  biverbal,  binary,  and  binomial 
came  to  be  employed  equivocally  as  if  they  were,  in  every  case, 
interchangeable.  This  is  unfortunate,  as  it  leads  to  many  erro- 
neous conclusions  and  causes  uncertainty  in  the  application  of  the 
Rules.  It  is  therefore  desirable  to  adopt  definitions  that  will 
emphasize  the  triple  aspect  of  modern  botanical  nomenclature. 
In  proposing  the  above  definitions  for  wider  acceptance  I  have 
kept  this  purpose  in  view. 

EXAMPLES 

Rumphius's  Herbarium  Amboinense  is  invalid  under  the  Rules 
because  it  was  published  before  1753  (Article  20).  Had  it  been 
published  after  1753,  Limo  decumanxi  Rumph.  would  have  been 
classed  as  a  biverbal  name  of  the  unitary  class,  because  it  refers 
to  only  one  description,  namely,  the  specific  description.  Sim- 
ilarly, neither  Villebrunnea  integrifolia  Gaud,  nor  V.  crenulata 
Gaud.  (1844  to  1866)  can  be  called  a  binary  or  binomial,  because 
individually  they  refer  to  only  one  valid  description,  namely, 
that  of  a  species,  there  being,  at  the  time  of  publication  of  these 
bi verbals,  no  valid  description  of  a  genus  known  as  Villebnmnea! 
Both  the  biverbal  names  must,  therefore,  be  classed  among  the 
unitary  names  of  species. 

On  the  other  hand,  Apocynum  foliis  Androsaemi  L.  (1753), 
cited  in  Article  68  as  an  example  of  a  nonbinary  name,  is  a 
binary  binomial  according  to  the  definitions  given  above,  although 
it  is  not  a  biverbal :  it  belongs  to  the  same  category  of  the  tri- 
verbal  specific  names  as  Adiantum  capillus  veneris  L.   (1753) 
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and  Impatiens  noli  tang  ere  L.  (1753)  whose  specific  epithets, 
though  biverbal  when  originally  published,  have  now  to  be  trans- 
formed, under  the  provisions  of  Article  27,  into  univerbals  by 
uniting  or  hyphening  the  two  words  in  each  of  the  specific 
epithets,  so  that  the  entire  binomials  may  become  biverbals. 

The  works  of  Linnaeus  published  before  1753  are  invalid  under 
Article  20 ;  but  had  they  been  published  after  1753,  the  specific 
names  in  them  would  have  to  be  included  as  binary,  because 
each  name  refers  to  two  descriptions,  generic  and  specific;  but 
because  in  these  works  there  was  no  specific  epithet  quite  distinct 
from  the  specific  diagnosis  or  description,  none  of  the  specific 
names  could  have  been  considered  as  a  binomial,  despite  the  fact 
that  some  of  them  are  biverbal. 

Biverbal  names  given  to  varieties  in  Gandoger's  Flora  Europae 
(1883  to  1891)  are  binomial,  because  each  name  consists  of  two 
appellations  or  epithets  not  forming  a  part  of  any  description, 
and  each  appellation  or  epithet  refers  to  one  invalid  description ; 
but  they  are  not  binary,  because  the  description  indicated  by 
the  second  epithet  is  not  that  of  a  species.  Gandoger's  biverbal 
binomial  names  for  varieties  are  of  the  same  category  as  Bov^ 
gainvillea  "Mrs.  Butt"  where  each  name,  though  binomial  in 
form,  implies  at  least  three  taxonomic  groups  or  descriptions, 
namely,  a  particular  description  of  a  variety  or  form  called 
'*Mrs.  Butt."  belonging  to  a  particular  species  or  hybrid  (im- 
plied) ,  which  in  its  turn,  belongs  to  the  genus  BougainvUlea. 
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Books  reviewed  here  have  been  selected  from  books  received 
by  the  Philippine  Journal  of  Science  from  time  to  time  and 
acknowledged  in  this  section. 
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Problems  of  the  Pacific,  1936.  Aims  and  Results  of  Social  and  Economic 
Policies  in  Pacific  Countries.  Proceedings  of  the  Sixth  Conference  of 
the  Institute  of  Pacific  Relations,  Yosemite  National  Park,  California, 
15-29  August,  1936.  Edited  by  W.  L.  Holland  and  Kate  L.  Mitchell, 
Assisted  by  Harriet  Moore  and  Richard  Pyke.  Chicago,  University 
of  Chicago  press.    470  pp.     Price,  $5. 

In  its  sixth  conference  held  in  Yosemite,  California,  the  In- 
stitute of  Pacific  Relations  discussed  the  aims  and  results  of 
social  and  economic  policies  in  the  major  Pacific  countries.  The 
monetary  policy  of  the  United  States  as  developed  by  the  New 
Dealers  has  favorable  effects  on  Canadian  exports,  but  it  proved 
disastrous  to  Chinese  economy  w^here  it  accentuated  the  decline 
in  commodity  prices  and  the  decline  in  national  income. 

There  was  also  a  discussion  of  Japanese  trade  competition  in 
India  and  in  the  Philippines,  where  the  Japanese  drive  had  telling 
effects  notably  in  cotton  piece  goods.  This  competition  in  the 
former  country  caused  the  closing  of  many  cotton  mills  in  Lan- 
cashire. At  the  height  of  this  competition,  Japanese  trade  was 
slightly  higher  than  it  was  15  years  ago.  This  gain  was  viewed 
with  alarm  by  the  Western  countries,  notwithstanding  the  fact 
that  Japan  had  increased  her  population  by  20  per  cent.  The 
exaggeration  of  this  expansion  may  be  due  to  the  fact  that  it 
took  place  in  the  midst  of  the  most  difficult  period  of  the  world's 
commercial  history.  To  achieve  it  Japan  had  to  rationalize  her 
industries  and  utilize  technological  development.  The  British 
charged  that  this  competition  proved  ruinous  not  only  to  the 
British  and  American  exporters  but  also  to  the  Japanese  them- 
selves because  the  prices  were  unnecessarily  low.  It  was  also 
held  that  whatever  profit  Japan  could  make  in  this  trade  was 
used  to  finance  Japanese  aggressive  wars. 

The  Russian  delegates,  who  for  the  first  time  attended  the  Con- 
ference, claimed  that  Russia  has  reached  the  stage  of  socialism, 
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an  economy  in  which  the  vast  majority  of  the  means  of  produc- 
tion is  socially  owned.  This  socialism  brings  in  its  wake  the 
establishment  of  a  classless  society  in  which  every  group  has 
fundamentally  similar  economic  interests. 

For  the  preservation  of  peace  in  the  Pacific  area,  the  Soviets 
believe  in  collective  security  enforced  by  sanctions.  The  Jap- 
anese urgently  advocated  bilateral  agreements  for  the  adjust- 
ment of  specific  disputes;  they  favored  the  negotiation  of  such 
agreements  between  Russia  and  Japan  and  between  Japan  and 
China  prior  to  any  attempt  at  a  more  general  agreement.  The 
British  and  the  Americans  desired  a  general  consultative  pact 
and  periodic  conferences  of  the  Pacific  Powers  to  discuss  possible 
causes  of  friction  before  these  get  out  of  control. 

The  last  half  of  the  book  is  a  series  of  articles  describing  the 
economic  and  social  conditions  of  the  United  States,  Soviet  Rus- 
sia, China,  and  Japan.  The  conflicting  commercial  interests  of 
these  countries  and  the  desire  for  raw  materials  on  the  part  of 
Japan  to  feed  her  industries  are  sources  of  misunderstandings. 
In  the  last  article  the  writer  points  to  a  series  of  treaties  evolved 
for  the  maintenance  of  peace  in  the  Pacific  area,  which  were 
consistently  violated  by  the  unilateral  action  of  Japan. — G.  P. 

1937  Bibliography  of  Rubber  Literature  (Excluding  Patents).  Compiled 
By  Donald  E.  Cable.  New  York,  The  Rubber  Age,  1938.  128  pp. 
Price,  paper,  $1;  cloth,  f2. 

This  compilation  contains  references  to  articles  on  rubber  pub- 
lished in  various  journals  during  1937.  It  is  the  third  of  a  series 
of  annual  rubber  bibliographies  which  was  started  in  1935.  A 
cursory  examination  of  this  book  reveals  that  the  compiler  spared 
no  effort  in  assembling  within  its  covers  a  complete  list  of  the 
latest  information  on  the  subject.  It  opens  with  a  table  of  con- 
tentSj  giving  the  different  subjects,  in  alphabetical  arrangement, 
into  which  the  bibliography  is  divided.  A  list  of  the  journals 
consulted  follows,  giving  both  the  abbreviated  and  the  full  title 
and  the  publisher  and  address  of  each  periodical.  The  biblio- 
graphy is  divided  into  75  subjects  or  sections  arranged  alpha- 
betically with  cross  references  at  the  end  of  each  section.  The 
book  continues  the  unique  method  of  its  predecessors  in  iden- 
tifying references.  It  closes  with  adequate  author  and  subject 
indexes.  It  is  handy  and  should  prove  useful  to  those  engaged 
in  the  rubber  industry. — Q.  A.  E. 
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A  Manual  of  Operating  Room  Procedures.  By  Almira  W.  Hoppe  and 
Lucile  M.  Halverson,  Assisted  by  the  Operating  Room  Nursing  Staff 
of  the  University  of  Minnesota  Hospitals.  Minneapolis,  The  Univer- 
sity of  Minnesota  press,  cl937.    239  pp.    Loose  leaf.     Price,  $4. 

This  handbook  outlines  systematically  all  the  minute  partic- 
ulars of  preparation  for  operation  and  operative  procedure  and 
emphasizes  the  importance  of  a  planned,  orderly  conduct  as  es- 
sential to  the  safety  of  the  patient,  poise  and  equanimity  of  the 
surgeon,  and  the  final  success  of  the  operation.  The  outline 
covers  all  operations  of  general,  gynecological,  urological,  ortho- 
poedic  and  ear,  eye,  nose,  and  throat  surgery,  and  v^hile  it  is 
essentially  intended  to  serve  as  a  guide  to  the  surgical  nurse, 
it  should  also  be  useful  to  the  medical  student  and  the  surgical 
practitioner. — B.  S.  G. 

Eat  and  Keep  Fit.  By  Jacob  Buckstein.  New  York,  Emerson  books,  Inc., 
1938.     128  pp.     Price,  $1. 

The  author  has  ably  and  concisely  presented  the  essential  facts 
about  the  body's  requirements  and  the  relation  of  food  to  health 
and  physical  fitness.  The  book  contains  valuable  advice  on  diets 
for  gaining  or  reducing  weight.  The  presentation  of  the  subject 
matter  is  clear  and  to  the  point.  This  little  book  can  be  recom- 
mended to  any  person  who  wants  to  know  what  he  should  eat 
to  become  fit. — I.  C. 

A  Survey  of  Methods  of  Care,  Treatment,  and  Training  of  the  Feebleminded 
together  with  a  Program  for  the  Future.  By  C.  E.  A.  Winslow,  Wil- 
liam Crocker,  Ford,  Bacon,  and  Davis,  Inc.,  C.  W.  Munger,  Frederick 
Law  Olmsted,  Lowell  J.  Keed,  Bruce  B.  Robinson,  Arthur  H.  Ruggles, 
Edward  F.  Stevens.  Foreword  by  Frederick  W.  Parsons.  Introduc- 
tion by  Franklin  B.  Kirkbride.  Made  at  Letchworth  Village,  Thiells, 
New  York,  1937.  Utica,  New  York,  State  Hospitals  press,  1937.  164 
pp.,  illus.,  front. 

This  volume  is  heartily  dedicated  to  the  genius  in  Adminis- 
tration and  master  in  planning,  the  late  Charles  Sherman  Little, 
M.D.,  ScD.,  the  pioneer  who  paved  the  way  towards  an  almost 
perfect  care,  treatment,  and  training  for  the  feebleminded. 

This  book  records  a  good  number  of  constructive  and  instruc- 
tive ideas  which  are  highly  interesting  and  important  for  psy- 
chologists and  psychiatrists.  It  teaches  that  institutions  like 
the  Letchworth  Village  should  be  "a  home,  a  school,  and  a  lab- 
oratory" ;  in  it  are  enumerated  the  four  primordial  purposes  of 
the  institution,  as  follows: 
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To  relieve  the  family  and  the  community  of  the  care  of  persons  whose 
development  is  so  arrested  that  they  constitute  a  serious  burden. 

To  limit  the  propagation  of  genetically  inferior  stock  by  segregation. 

To  provide  humane  custodial  care  for  persons  of  such  low  grade  of 
development. 

To  rehabilitate  such  persons  under  care  as  are  capable  of  material 
improvement. 

In  this  book  is  also  described  the  developmental  progress  of 
Letchworth  Village,  under  the  untiring  efforts  of  Charles  S. 
Little,  whose  sole  craving  was  to  see  that  in  a  quarter  of  a  cen- 
tury a  stately  institution  be  erected  to  house  and  rehabilitate 
the  unfortunates  whose  mentalities  are  below  par  but  who  are 
normal  in  every  respect  of  physical  development — those  who  are 
considered  by  the  social  world  to  be  utterly  serious  social  burdens. 
It  also  gives  a  description  of  how  and  where  an  institution  like 
Letchworth  Village  should  be  built. 

The  book  is  divided  into  five  constructive  parts:  (1)  Physical 
plant,  which  describes  the  general  physical  plan,  architecture, 
sanitation,  mechanical  equipment,  and  soil  conditions  and  farm- 
ing; (2)  care  of  patients,  which  includes  medical  service,  nursing 
service,  hospital  service,  out-patient  department  service,  dental 
service,  research  service,  psychological  service,  social  service 
work,  etc.;  (3)  educational  procedure;  (4)  administration;  and 
(5)  statistic  and  research.     It  is  profusely  illustrated. 

— F.  S.  S.  M. 

The  Troubled  Mind.  A  General  Account  of  the  Human  Mind,  and  its 
Disorders  and  Their  Remedies.  By  Harry  Roberts.  With  Chapters 
on  the  Insanities  by  Margaret  Nelson  Jackson.  London,  John  Murray, 
1938.     284  pp.     Price,  6s. 

This  book  is  a  treasure  chest  wherein  are  recorded  the  pre- 
cious surveys  of  the  mental  disorders  that  only  a  man  like  Dr. 
Harry  Roberts,  with  a  vast,  successful  experiences  behind  him, 
can  competently  write  on  to  guide  not  only  the  psychiatrists  but 
also  the  general  reader.  Doctor  Roberts  expresses  his  ideas  on 
the  unfavorable  and  varied  circumstances  that  the  human  mind 
has  to  undergo  in  this  modern  era.  He  deals  with  the  various 
known  mental  diseases  of  both  children  and  adults,  their  causes, 
and  metliods  of  rational  treatment.  He  holds  the  view  that 
mental  diseases  are  like  other  somatic  diseases  which  lend  them- 
selves to  treatment.  He  tries  to  efface  the  erroneous  conception 
deeply  rooted  in  the  minds  of  mankind  that  once  an  insane, 
always  an  insane,  by  the  process  and  aid  of  psychoanalysis  and 
psychotherapy. 
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The  author  divides  the  book  into  two  comprehensive  halves. 
In  the  first  half  he  dexterously  begins  with  the  "mind,"  defining 
it  and  enumerating  its  functions.  The  subconscious  mind,  its 
complexes  and  conflicts,  and  the  emotions  and  their  sublimations 
are  discussed  in  detail.  He  includes  a  discussion  of  the  primal 
urges  of  mankind. 

In  the  second  half  he  and  M.  N.  Jackson  discuss  the  insanities 
and  their  various  types  and  remedies. 

Margaret  Nelson  Jackson  closes  the  book  with  chapters  on  the 
psychoses,  their  inheritance  and  predisposing  causes,  such  as 
intoxication,  infections,  exhaustion,  age,  and  sex.  She  described 
in  detail  the  manic-depressive  states,  schizophrenia  (cleavage  of 
the  personality),  persecution  mania  of  the  paranoid  reaction, 
the  syphilitic  psychoses,  drug  addictions,  mental  deterioration, 
and  mental  disorders  due  to  endocrine  disfunctions.  She  men- 
tions the  treatment  of  neuroses  by  psychoanalysis  and  suggestion 
and  of  psychoses  by  psytherapy,  sedative  methods,  and  occupa- 
tional therapy.  She  dwells  on  the  mental  defectives,  their  classi- 
fication, clinical  types,  predisposing  causes,  and  treatment.  She 
closes  her  discussion  with  a  statement  on  guards  of  the  mentally 
sick.— F.  S.  S.  M. 

Childless.  By  Sam  Gordon  Berkow.  New  York,  Lee  Purman,  Inc.,  1937. 
307  pp.     Price,  $3. 

One  is  likely  to  judge  superficially  a  book  vdth  a  title  such  as 
this  one.  A  perusal  of  its  contents,  however,  convinces  the 
reader  that  the  author  is  guided  by  the  most  serious  of  motives. 
He  treats  the  subject  scientifically,  without  forgetting  that  the 
book  is  designed  chiefly  for  lay  readers  numbering  about 
2,000,000  childless  couples  in  America  alone,  who  need  badly  the 
information  which  it  gives.  The  discussion  of  the  so-called  safe 
period  theories  is  critical  but  sound.  The  fairly  comprehensive 
bibliography  at  the  end  shows  not  only  the  thorough  manner  in 
which  the  author  prepared  himself  before  writing  the  book  but 
it  is  a  very  useful  guide  to  readers  who  may  wish  further  light 
on  any  particular  phase  of  the  broad  subject  of  sterility  or  child- 
lessness.— C.  R. 

Sick  Children:  Diagnosis  and  Treatment.  A  Manual  for  Students  and 
Practitioners.  By  Donald  Paterson.  London,  Cassell  and  company, 
Ltd.,  1938.    3d.  ed.    604  pp.,  illus.    Price,  12s.  6d. 

The  first  five  chapters  of  this  book  deal  with  elementary  knowl- 
edge of  the  attributes  of  the  normal  infant  and  the  abnormalities 
that  are  met  with  in  this  period  of  life;  the  diseases  and  injuria 
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that  follow  birth;  the  care  and  feeding  of  the  premature  infant; 
the  feeding  of  the  normal  infant  and  the  child ;  and  the  diseases 
of  nutrition. 

The  discussion  of  the  diseases  of  the  various  organs  and  sys- 
tems are  taken  up  in  turn  in  the  succeeding  chapters.  Each  of 
the  diseases  taken  up  is  briefly  but  concisely  discussed.  Etiology 
with  its  contradicting  views  is  given  but  a  passing  mention. 
Only  the  fundamentals  of  the  pathology  of  each  disease  is  given. 
The  clinical  picture  of  each  disease  as  essential  to  the  main  pur- 
pose of  the  book,  that  of  its  diagnosis  and  treatment,  is  em- 
phasized and  treated  in  detail. 

The  last  chapters  are  devoted  to  discussions  on  tuberculosis, 
rheumatism,  diabetes,  intestinal  parasites  (worms) ,  and  syphilis 
in  childhood.  The  main  features  of  the  discussion  on  the  dis- 
eases of  the  organs  and  systems  are  the  presentation  of  the 
clinical  picture  of  each  disease  in  its  varied  forms  and  its  treat- 
ment. 

The  materials  taken  up  in  this  book  are  well  condensed  and 
simply  treated.  The  book  is  a  handy  reference  and  can  be  easily 
understood.  The  beginner  in  pediatrics  this  book  will  prepare 
and  initiate  into  a  more  comprehensive  understanding  of  the 
detailed  works  on  the  subject;  the  busy  practitioner  with  his 
few  hours  to  spare  it  serves  as  a  ready  reference.  The  field 
nurse  in  charge  of  infant  hygiene  can  use  it  as  a  constant  guide 
in  her  daily  work.  The  book  contains  many  plates  and  illus- 
trations. The  references  cited  in  the  text  further  enhance  its 
value. — J.  A. 

RECEIVED 

A.  S.  T.  M.  standards  on  petroleum  products  and  lubricants.  Prepared 
by  Committee  D-2  on  petroleum  products  and  lubricants.  Methods  of 
testing  specifications,  definitions,  charts,  and  tables.  Philadelphia, 
American  society  for  testing  materials,  October,  1938.  311  pp.,  illus. 
Price,  12. 

A.  S.  T.  M.  standards  on  textile  materials.  Prepared  by  Committee  D--13 
on  textile  materials.  Specifications,  tolerances,  methods  of  testing, 
definitions,  and  terms.  Philadelphia,  American  society  for  testing  ma- 
terials, October,  1938.    323  pp.,  illus.    Price,  $2. 

Allen,  Glover  M.  The  mammals  of  China  and  Mongolia.  Natural  his- 
tory of  Central  Asia,  vol.  XI,  Part  1.  New  York,  The  American 
museum  of  natural  history,  1938.     620  pp.,  maps,  pi.,  illus.     Price,  $10. 

American  institute  of  mining  and  metallurgical  engineers  (incorporated). 
Transactions  vol.  127.  Petroleum  development  and  technology  1938. 
Petroleum  division.  Papers  and  discussions  presented  before  the  divi- 
sion at  meetings  held  at  Los  Angeles,  Oct.  1,  1937;  Oklahoma  City, 
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Oct  7-9,  1937;  New  York,  Feb.  14-18,  1938.  New  York,  American 
institute  of  mining  and  metallurgical  engineers  (incorporated),  1938. 
744  pp.,  illus.  Price,  $5. 
Barton,  R.  F.  Philippine  pagans  the  autobiographies  of  three  Ifugaos. 
London,  George  Routledge  &  Sons,  Ltd.,  1938.  271  pp.,  front.,  illus. 
Price,  15s. 
Brauer,  Oscar  L.     Chemistry  and  its  wonders.     New  York,  American  book 

company,  1938.     760  pp.,  front.,  illus.     Price,  $2. 
Brauer,  Oscar  L.     Exploring  the  wonders  of  chemistry.     A  workbook  and 
laboratory  guide.     New  York,  American  book  company,   cl938.     246 
pp.,  illus.     Price,  paper,  $0.48. 
The  extra  pharmacopoeia.     Martindale.     Twenty-first  edition  in  two  vol- 
umes, vol.  II.     Published  by  direction  of  the  council  of  the  Pharma- 
ceutical society  of  Great  Britain.     London,  The  Pharmaceutical  press, 
1938.     1,148  pp.     Price,  22s.  6d. 
HOPPE,  Almira  W.,  and  Lucile  M.  Halverson.    A  manual  of  operation 
room  procedures.     Assisted  by  the  operating  room  nursing  staff  of  the 
University   of  Minnesota  hospitals.     Minneapolis,   The   University   of 
Minnesota  press,  1938.    239  pp.    Loose  leaf.     Price,  $2. 
HORVATH,  A.  A.     The  soybean  industry.     New  York,  The  Chemical  publish- 
ing company  of  New  York,  inc.,  1938.    221  pp.     Price,  $4. 
Madison,  Harold  L.    Wild  flowers  of  Ohio.    Cleveland,  Ohio,  The  Cleve- 
land museum  of  natural  history,  cl938.     190  pp.,  illus, 
Morrell,  Robert  Selby,  and  Others,  eds.    Synthetic  resins  and  allied  plas- 
tics.    London,  Oxford  University  press,  1937.    417  pp.,  illus.     Price, 
$11. 
Nash,   Jay   B.     Teachable  moments.    A  new   approach  to   health.    New 

York,  A.  A.  Barnes  and  company,  1938.    243  pp.     Price,  $1.50. 
Ornstein,  Martha.    The  role  of  scientific  societies  in  the  seventeenth  cen- 
tury.    Chicago,  The  University  of  Chicago  press,  cl938.    3d.  ed.    308 
pp.,  illus.    Price,  $3. 
Parker,  Raymond  C.    Methods  of  tissue  culture.    With  a  foreword  by- 
Alexis  Carrel.    New  York,  Paul  B.  Hoeber,  inc.,  1938.    292  pp.,  front, 
illus.     Price,  $5. 
Sante,  L.  R.     Manual  of  roentgenological  technique.    Ann  Arbor,  Edwards 

brothers,  inc.,  1938.  228  pp.,  front.,  illug.  Price,  $4.50. 
Veitch,  Robert.  Insect  pests  and  their  control.  Issued  by  direction  of 
the  Hon.  F.  W.  Bulcock,  Secretary  for  agriculture  and  stock.  Re- 
printed from  volume  III  of  the  Queensland  agricultural  and  pastoral 
handbook,  published  by  the  Department  of  Agriculture  and  Stock, 
Brisbane,  1938.  119  pp.,  illus. 
Zhitkova,  a.  a.  Some  methods  for  the  detection  and  estimation  of  pois- 
onous gases  and  vapors  in  the  air.  A  practical  manual  for  the  indus- 
trial hygienist.  Edited  and  with  an  introduction  by  Professor  S.  I. 
Kaplun.  Translated  under  direction  of  Joseph  B.  Ficklen.  West 
Hartford,  Connecticut,  cl936.    198  pp.,  illus.     Price,  $3. 


ERRATA 

VOLUME   67 

Page  255,  line  20,  for  Elmer  1S931  read  Elmer  18581, 
Page  259,  cancel  line  29. 

Page  260,  line  20,  for  5  to  6  cm  long  read  5  to  6.5  cm  long. 
Page  271,  insert  the  following  diagnosis  of  Anisoptera  aurea 

Foxworthy:  A.  Curtisii  Dyer  similis  sed  stamina  majora 

et  sepala  aequalia. 
Page  278,  at  end  of  line  10  insert:  yacal. 
Page  282,  lines  15  and  21,  for  Leaf.  Philip.  Bot.  6  read  Leaf. 

Philip.  Bot.  4;  last  paragraph,  first  line,  for  Basilan  read 

Sibuyan;  same  paragraph,  line  3,  for  12071  read  12289, 
Page  323,  line  3  from  bottom,  for  Leaf.  Philip.  Bot.  6  read  Leaf. 

Philip.  Bot.  4. 
Page  327,  for  first  3  lines  read:  Palawan,  Puerto  Princesa, 

Mount  Pulgar,  April,  1911,  Elmer  18128  (type)  ;  also  Elmer 

12754  from  same  locality  (isotypes  in  Philippine  National 

Herbarium) . 
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[New  names  and  new  combinations  are  printed   in  boldface.] 


Acanthodiaptomus     yamanacensis      (Brehm) 

61,    62. 
Acari,    430. 

Achnanth'es  brevipes   Agardh,   464. 
Acmonorhynehus    afEnis,    115. 
Acricotopus,   334. 
Actinocyclus    ehrenbergi    Ralfs,    459. 

ralfsii    (W.    Sm.)    Ralfs,    438,    449,    450, 
452. 
Actinoptychus   annulata    (Wall.)    Grun.,   462. 

undulatus    (Bail.)    Ralfs,    439,    450,    452, 
460. 
Actitis    hypoleucos     (Linn.),    106. 
Acyrthosiphon   Mordvilko,   27. 

kawanai   Takah.,    27. 

pisi  Takah.,   26. 

Bolani   Kaltenbaeh,   27. 
^Egithina  tiphia  sequanimis  Bangs,  112. 
^nicteques  Jacot  433. 

chapman!  Jacot,  433,  434. 
iEnictus   martini    Forel,   433,    434. 
Aeta,  288. 

JEthiopes    Hitoenses,    288. 
iEthopyga  shelleyi   Shp.,   115,   118. 
Ag.  227. 
Aga,    242. 

Agapetus  curvidens  Ulmer,   141. 
Agave,    193. 
AGCO,   ANTOLIN   G.,   Two   rare   pediculatc 

fishes  from  the  Philippines,   161. 
Aguingay,    278. 
Ahita,  288. 
Akilis,    88. 
Alagaan,    398. 
Alalay,     401. 
Albunea  microps  White,  847. 

symnista   (Linn.),  347,  849. 
Albuneidse,  847,  362,  365. 
AlcedlnidsB,   108,   377. 
Alcedo  atthis  bengalensis  GmeL,  108. 
Alcyone  cincta  Jardine,  379. 

cyanopecta    McG.,    378. 

cyanopectus   Jardine,   379. 

flumenicola  McG.  and  Worcester,  379. 

nigrirostria  McG.  and  Worcester,  880. 
Alibangbang,  278. 
Aligasin,    70. 
Alimango,   70. 
Alimasag,   70. 
Aloe.   193. 
Alona   diaphana,    46. 

intermedia  G.  O.  Sara,  45,  56. 

rectangula  G.  O.  Sara,  41,  65. 


Alonella    diaphana    King,    55. 
Ambassis  spp.,    70. 
Ameria,  19,  21. 

Quadrasi    v.    Moll.,    20. 
Amphacanthidse,  97. 
Amphacanthus,  97. 

virgatus    (Cuv.   and   Val.),   70. 
Amphipepla    Sherborn,    10. 
Amphipeplaea    Ag.,    10. 
Amphipeplea  Nilsson,  9,  10. 
cumingi   Nevill,   10. 
luconica   Beck,    10. 
cumingiana    Pfeiffer,    7,    10,    11. 
qnadrasi   v.   Moll.,    10,   11. 
quadrasi  var.  lamellifera  v.  Moll.,  10,  11. 
Amphipelia  Anton,   10. 
Amphipsocua  unitus  Bks.,  135. 
Ampora  ostrearica  Breb.,  465. 
Ampullaria    luzonica,    174,     184. 
AmpuUaridfle,    174. 
An,   241,   244. 
Anatomy  of  Remipes  testudinarius  Latreille, 

847. 
Anatophynia  nebulosa  Meig.,  297,  299. 
Anglers,    161. 

Anisocentropus   magnificua    Ulmer,    144. 
Anisus  Studer,  12. 

convexiusculus    (Hutton),   14,    16. 
hidalgoi  Quadras  and  v.  Moll.,  19. 
quadrasi  v.  Moll.,    19. 
(Gyraulus)  convexiusculus  (Hutton),  12. 
(Gyraulus)    convexiusculus    var.    chinen- 

sis  Dunker,   14. 
(Gyraulus)    convexiusculus    var.    japoni- 

cu3   v.   Martens,    14. 
(Gyraulus)    quadrasi    (v.  M511.),   16. 
Ankylopteryx  bomeensis  Weele,   187. 
nervosa    Navas,    137. 
tripunctata    Girard,    137. 
Anomura,   347,    848.   362,   364. 
corystidica,  362. 
media,   362. 
Anthreptea  malaccensis  paraguae  Riley,   116. 
Anthus   richardi   lugubris   Walden,    118. 
Anuropsis   cinereiceps    (Tweedd.),    118. 
Aphanotheca,    41. 
Aphid  fauna  of  Formosa,  25. 
Aplonis  panayensis  panayensis    (Soop.),  116. 
Apta,  80. 

Arachnothera  longirostra   dilutior  Shp.,   116. 
Arcella  vulgaris  Ehrbg.,  48,  65. 
Archseomicromus   igorotus  Bks,,   138. 

pusillus    Gerstaecker,    138. 
Ardeidse,    107. 
Ariidse,    181. 
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Aristea,    198. 

oorymbosa   Benth.,    192. 
Ariua  spp.,   181.   402. 

ARRIOLA,  FELIX  J.,  and  DOMICIANO  K. 

VILLALUZ,    Snail    fishing    and    duck 

raising  in  Laguna  de  Bfay,  Luzon,  178. 

ArtamidaB,    114. 

Artamus  leucorynchua  leucoo'nchus    (Linn.), 

114. 
Arundinaria  niitakayamensia,  29. 

sp.,   81. 
Ascalaphidae,  140. 
AsohoB,  70. 

Asplanchna  priodonta  Gosse,  44,  56. 
ABterionella    japonica    Cleve,    444,    451,    453, 
464. 

notata   Grun.,    464. 

flabellatus  Grev.,   460. 
Atlas,  288. 
Aulacorthum  Mordvilko,  27. 

kawanai  Takah.,  27. 

Bolani  Kaltenbach,  26. 
Aufitralorbis,  12. 

Austromantispa  manca  Gerstaecker,  141. 
Ayufigin,    181. 

B 

Babayo,    70. 

Bacillaria  paradoxa  GmeL,  446,  451,  453,  466. 

Bacteriastrum    hyalinum    Lauder,     443,    451, 

463.   462. 
Bagaong.  70. 
Bagoong,   69. 
Baklad,   404. 
BaUa,  79. 
B!ambu8a  blumeana  Schultes,  278. 

vulgaris    Schrad.,    278. 
Banatan,    897. 
BangOB,  69. 
Bangayngay,  181. 
BANKS.     NATHAN,     Neuropteroid     insects 

from   the   Philippines,    133. 
Barahan,  400. 
Barangan.    97. 
Baraongan,   70. 
Batawayi,  97. 

Bauhinia  malabarica  Roxb.,  278. 
BRAUFORT,  L.  F.  de.     Xenojulis,  a  new  ge- 
nus of  labroid  fishes,  415. 
Begsang,    70. 
Belong.   97. 

BEQUAERT.   J.   C.   and   W.    J.    CLENCH, 
Philippine    Lymnaeidse    and    Planorbi- 
d«,  7. 
Bia.  80. 
Biddulphia  aurita    (Lyng.)    Breb.,  462. 

aurita  var.  obtusa    (Kttti.)    Bust..   463. 

granulata  Roper.  463. 

laevis    Ehrenb.,    443.    451,    453.    463. 

mobiliensis    (Bail.)    Grun.,  443.  461,  468, 
463. 

pulchella   Gray,    462. 

rhombus   (Ehr.)   W.  Sm.,  468. 

sinensis  Grev.,  443,  448,  461.  453.  403. 


Biluna  Maa.  42S,  430. 

Binary   names,    467. 

Binomial   names,    467. 

Bintol.    77. 

Birds    from    Palawan    and    E*uauanga,    notas 

on    recent    collections    of,    101. 
Birgus  latro   (Linn.),  864. 
Biverbal  names.  467. 
Biya,  402. 
Biyang   puti,    181. 

BLANCO,  GUILLERMO   J..  Two  new  deca- 
pods from  the  Philippines,   167. 
BLANCO,   GUILLERMO   J.,  and  DEOGRA- 
CIAS   V.   VILLADOLID,    Fish-fry   in- 
dustries  of  the  Philippines,   69. 
Bob6.   404. 
Bofia,    140. 
Boho,    278. 

Books,  123,  257,  871,  471, 
Bosmina  longirostris    (O.   F.  M.),  41,  44,  46, 

54,   55. 
Brachionus,   47,   54. 

annularis    Gosse,    46,    55. 

angularis    caudatus     (Barris    et    Daday), 
46,   47,    55. 

budapestensia  Daday,   48,   56. 

calyciflorus  Pall.,  41,  44,  45,  48,  55. 

forficula,   41,    44,   45. 

forficula  laevis   Apstein,   46,   55. 
Brachypodius  atriceps  atriceps   (Temm.),  112. 
Brachyura,  347,   354,  362,   364. 
Brillia   japonica   Tokunaga,    306. 

longifurca  Kieff.,  306,  307. 

modesta   Meig..    306. 
Buan-buan,    70. 

Buccinum   glutinosum    Miili.,    9. 
Bucerotidse,    109. 
Bugs,  sand,   349. 
Bukto.  79. 
Bulan-bulan,    70. 
BulinuB  O.  F.  MiilL.  18.  19,  21. 

hungerfordianuB,    20,    21. 

(Ameria)      hidalgoi      (Quadras      and     v. 
M6U.),  21. 

( Physastra )     hungerf  ordianus     ( Nevill ) , 
19. 

(Physastra)    philippinus     (v.    Martens), 
20. 

(Physastra)    quadrasi    (v.   Moll.),   20. 
Bullastra  Bergh,  10. 

velutinoides  Bergh,   10,   11. 
Bunog,   79. 
Bural.    401. 
Buralan,   398. 
Barayoc.    81. 
Bumay.  94. 
Butorides  spodiogaster.  102. 

striatus    javanicus    (Horsf.),    107. 


Cacomantis     merulinus     merulinus      (Scop.), 

110. 
Oecilius  muggenbergi   End.,   135. 


Index 


483 


CalanMxseratid*,    144. 
Calanoida»  54. 
Ccilappa,  862. 
CalappidsB,  863. 

Callisitta  frontalis  palawana   (Hartert),  114. 
Camachile,    278. 

Cambium,  fugacious,  in  the  rhizome  of  Cur- 
cuma longa  Linnaeus,  191. 
Campa,    79. 
Campophagidse,   112. 
Campylodiscus      ( ?)      cocconeiformis     Grun., 

466. 
Cancer   emeritus   Herbst,   348. 
Cancroidea,    362,    863. 
Cappo,   77. 
Caprimulgidae,   109. 

Caprimulgxis  macrurus  salvadori   (Shp.),  109. 
Caput,    81. 
Caranx  ignobilis    (Forsk.),   70. 

marginatus   Gill,   70. 
Cardiocladius  capucinus  Zett.,   297,   298,   308, 
311,  312,  320,  322. 

esakii   Tokunaga,    311. 

fuBcus   Kieff..   311,   312,   328. 
Celtis   formosana,   27. 

Centropus    sinensis    bubutus    Horsf.,    110. 
Cerataphis    bambusifoliae   Takah.,    29,    80. 

latania?  Boisd.,   31. 
Cerataulina  bergsonii  H.   Per.,   462. 
Ceratium  hirundinella    (O.  F.  Miill.),  44,  49. 
Ceratovacuna    orientalis    Takah.,    29. 
Ceriodaphnia    rigaudi    Rich.,    40,    41,    44,    64, 

66. 
Cerosipha    sp.,    27. 
Ceyx  Lacep.,   377.   878,   884. 

argentatus    Tweedd.,   378. 

argentatuB   argentatus    Hachisuka,    878. 

argentatus    argentatus    Tweedd.,    378. 

argentatus  flumenicolus   Hachisuka,   379. 

argentatus    flumenicolus    Steere,    879. 

basilanica  Steere,  382. 

boumsi  Steere,   380. 

cyanopectus   878,   879. 

eyanopectus  cyanopectus  Hachisuka,  879. 

cyanopectus  cyanopectus  Lafresnaye,  879. 

cyanopectus     nigrirostris     Bourns     and 
Worcester,    880. 

cyanopectus  nigrirostris  Hachisuka,   880. 

erithacus.   878,    383,   884. 

erithacus  erithacus,  388. 

erithaciis  motleyi  Chasen  and  KUms,  888. 

erithacus  vargasi  Manuel,  383. 

eurythra  Shp.,   883,   884. 

flumenicola   Steere,   879. 

goodfellowl  Ogilvie-Grant,   881. 

l«pidus,    878,    380,    881. 

kpidos   lepidus,   881. 

lepidus  margareth»  Blasius,  880,  881. 

malamaui  Steere,  880. 

margarethaa  Blasius.   880.   881. 

melanura  Kaup,  881. 

melanara  Shp.,   882. 

xnrfanunis,   878,   181. 


Ceyx — Continued. 

mdanurus    melanurus    Hachisuka.    881. 

melanurus    melanurus    Kaup,    881,    882. 

melanurus  mindanensis  Hachisuka,  382. 

melanurus    mindanensis    Steere,    882. 

melanurus    samarensis    Hachisuka,    882. 

melanurus    samarensis    Steere,    882. 

mindanensis  Steere,   382. 

nigrirostris   Bourns   and   Worcester,    880. 

philippinensis    Gould,    379. 

platenae    Blasius,    882. 

rufidorsus  Shp.,  378,  383,  884. 

rufidorsus    Strickland,    108,    118,    888. 

rufidorsus  rufidorsus  Strickland,  883,  884. 

samarensis    Steere,    382. 

steerii  Shp.,   879. 

suluensis    Blasius,    380. 

tridactyla,   383. 
Chsetoceros  affinis  Lauder,  442,  461. 

affinis    var.    circinalis     (Meunier)    Hust., 
442,   449,   450,   452. 

affinis  var.  willei   (Gran)  Hust.,  442,  449, 
450,    452. 

borealis  Bail.,  462. 

borealis   var.   densa   Cleve,    443. 

brevis    Schiitt,    442,    449,    461,    453. 

coarctatus   Lauder,    461. 

compressus  Lauder,  462. 

curvisetum,   441,    449,    451,    453. 

decipiens   Cleve,   440,   442,   460,   452,   462. 

densus  Cleve,  443,  449,  450,  452,   461. 

ditymuB  Ehrenb.,   442,  450,  462. 

eibenii    (Grun)    Chin,  442,  450,  452,   461. 

lorenzianus    Grun.,    441,    449,    451,    453, 
462. 

mitra    (Bail.)    Cleve,   440,   449,    450.   452. 

pelagicus    Cleve,    462. 

peruvianus     Brightwell,     440,     450,     452, 
462. 

pieudocurvisetum     Manguin,     441,     449, 
461,   463,   461. 

Schuttii    var.    circinalis    Meunier,    442. 

teres  Cleve,   441,   449,   451,   458. 

willei   Gran,   442. 
CHAKRAVERTI,      DHIRENDRA       NATH, 
The  occurrence  of  Fugacious  cambium 
in  the  rhizome  of  Curcuma  longa  Lin- 
naeus, 191. 
Ghalcophaps  indica  indica   (Linn.),   106. 
Chaliostetha   chaleostetha    (Jardine),   115. 
Chanoe  chanos  Forsk.,  69,  70. 
Chaoborinse,  40,  42,  44. 
Charadriidae,    106. 

Charadrius  leschenaultii  Lesson,  106. 
Cheumatopsyche  masia   Navas,   142. 
CHIN,    T.    G.    Marine    planktonic    diatoms 
from  China  coast,  457 ;  occurrence  and 
seasonal  distribution  of  marine  plank- 
tonic  diatoms    from   Tsingtao    and    its 
vicinity.  487. 
Chinchorro,   81. 

ChironomidiB  from  Japan,  297. 
Cmronominec,  334. 
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ChironomuB    crassiforceps,    297. 

lububris,   297. 

(Chironomus)  acerbiphilws  Tokunaga,  336. 

(Chironomus)     crassiforceps    Kieff.,    334. 

(Chironomus)    dorsalis   Meig.,   335. 

(Chrionomus)    lugubris    Zett.,    336. 
Chloropsis  palawanensis    (Shp.),   112,   118. 
Chonophorus  melanocephalus   (Blkr.),  79,  80. 

ocellaries    (Brouss.),   79. 
Cbromite    roasting   of    Philippine   low-grade, 

197. 
Chrysocolaptes  lucidus   erythrocephalus   Shp., 

111. 
Chrysopa   ilota  Bks.,   138. 

isolata   Bks.,    137. 

(Bornia)    luzonica   Bks.,    138. 

makilingi  Bks.,  137. 

morota   D^s.,   137. 

nigribasis    Bks.,    138. 

tagalica    Bks.,    138. 
Chrysopidse,   137. 
Chylorus  sp.,  55. 

Cladocera,   35,    40,   41,   44,    46,   54-56,   60,   63. 
Clathrocystis    aeruginosa     (Kiitz.)     Henfrey, 

183. 
Clavicrus   Maidl,   432. 

CLENCH,  W.  J.,  see  Bequaert  and  Clench. 
Climaciella   luzonica   Weele,   140. 
Climacodium    frauenfeldianum    Grun.,    463. 
Cocconeis  scutellum  Ehrenb.,  445,  451,   453. 
Coconut,    389. 

crab,    364. 
Cocos  nucifera  Linn.,  889. 
Cogon,  278. 
Coleoptera,   157. 

Collocalia    esculenta    marginata    Salv.,     110, 
117. 

francica  germani  Oust.,  110,  117. 

fuciphaga    amelis    Oberholaer,    109. 
Columbidas,   105. 
Columella    sp.,    105. 
Copepoda,    85,   40,    44-46,   48,    50,    5a-60,    68, 

458. 
Copsychus,    118. 
Coraciidse,    108. 

Coracina  striata  difficilis    (Hartert),   112. 
Corbicula,    176. 

manillensis,  174-176,  184. 
Cordyline.  193. 
Corethrinaj,   42. 
Corethron    hystrix   Hensen,    460. 

pelagicum  Brun,  460. 
CorvidsB,  116. 

Corvus  enca  pusillus  Tweedd.,   116. 
Corystidea,   362. 

Coscinodiscus    asteromphalus     Ehrenb,,    489, 
450,   452,   459. 

curvatulua   Grun.,   460. 

excentricus   Ehrenb.,   438,   450,   452,   459. 

janischii  A.  Schmidt,  489,  460,  462,  459. 

ionesianus   (Grev.)   Oster.,  459. 

lineatus   Ehrenb.,   488,   450,   452,    459. 

marginatus   Ehrenb.,   459. 


Coscinodiscus — Continued. 

nobilis    Grun.,    459. 

radiatus  Ehrenb.,  439,  449.  450,  462,  459. 

subtilis   (Ehr.)  Grun.,  460. 
Grab,    coconut,   364. 
Granaphis   Takah.,    28. 

formosanus    Takah.,    28. 
Creswellia  turris    (Grev.  &  Am.),  437. 
Criniger  finschii  palawanensis   Tweedd.,   118. 

flaveolus  frater  Shp.,  112. 
CROIZAT,     LEON.,     An     interpretation     of 

Euphorbia    edulis    Loureiro,    287. 
Crustacea,    57,   62,   362. 
Cubong-cubong,   79. 
Cuculidae,   110. 
Cu^icicapa     helianthea     panayensis      (Shp.), 

112. 
Curcuma  longa   Linn.,    191,    193 ;   occurrence 
of  fugacious  cambium  in  the  rhizome 
of,  191. 
Cyclopoida,    40,   44,   64. 
Cyclops   spp.,   44,   46. 

Cyclotella  comta  (Ehr.)   Kfltz.,  439,  450,  452, 
460. 

striata   (Kiitz.)   Giun..  438,  450,  452,  460. 

stylorum   Bright,   460. 
Cyornis   lemprieri  Shp.,   111. 
Cyraenidse,    174. 

D 

Daclis,  81. 

de  ipon,   81. 
Dadali,  70. 
Dalag,  403. 
Dalagan,  398. 
Dangar,   81. 
Dangat,   70. 
Danguit,  97. 

Daphnia  pulex  obtusa,  52,  63. 
Dasylirion,   193. 
Decapoda,   46,   56,    348. 
Decapods  from  the  Philippines,  167. 
Demigretta  sacra    (Gmel.),    107. 
Diamesina,   302. 
Diaphanosoma,    44,    58,    60. 

brachyurum    (Lievin),  41,  44,   51-68,  66. 

paucispinosum  Brehm,  44,  46,  50,  53,  65. 
Diaptomus   Birulai   Rylov,   40. 
Diatoms,  marine  planktonic,  437,  457. 
Dicseidse,  114. 
Dicwum     sanguinolentum     pygmaeum     (Mt- 

tlitz),   114. 
Dicladia  Groenlandicus  Cleve,  440. 

mitra  Bail.,   440. 
Dicruridae,  116. 
Dicrurus  hottentottus  cuyensis  McG.,  118. 

hottentottus   palawanensis   Tweedd.,   116. 

leucophseus    palawanensis     (Whitehead), 
116,  118. 
Dictyosphaerium  sp.,   49. 
Diffugia  acuminata  Ehrbg.,   48,   66. 

sp.,   60. 
Dimorphococcus  lunatus  A.   Braun,   48,   49. 
Dinocharis   intermedia,   44. 
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Dinosramaaua   ramaleyi   LeVeQ.,   480. 
Dinopium  javanense  everetti   (Tweedd.),  Ill, 

118. 
Dioscorea,   198. 
Diplectrona   costalia   Bks.,    141. 

fasciata  Ulmer,   141. 
Diploneis  smithii   (Berg.)    Cleve,  464. 
Dipseudopsis   bakeri   Bks.,    141. 

luctuosa   Bks.,   141. 

nervosa  Brauer,   141. 
Diptera,   40,   297. 
Disc   fish,    458. 
Distoleon  cleonice  Bks.,  139. 
Ditylium  brightwellii  (West)  Grun.,  448,  451, 
453,  462. 

sol  Grun.,  443,  451,  453,  462. 
Dinrella    stylata,    44. 
Dracaena,   193. 

Dryococcyx  harringtoni  Shp.,  110,  118. 
Duck  raising  in  Laguna  de  Bay,  173. 
Ducula   aenea   palawanensis    (Blasius),    104- 

106. 
Duhat,  278. 
Dulong,   79. 
Durian,   889. 

Durio  zibethinus   Murr.,   889. 
Dypsocus    apicatus    Bks.,    186. 

E 

Ecnomus  morotus,  142. 
rizali   Bks.,    142. 

tagalensis  Bks.,   142. 

viganus    Navas,    142. 
Ela   Calli,    289,   291,   292. 
Elaeophorbia   drupifera,   291,   292. 
Eleotridse,  181. 

Eleotris  melanosoma  (Blkr.),  79,  80. 
Eleusine  indica,  244. 
Embiidas,    133. 
En,   243. 

Ergasilus  japonicus,  44. 

ESTAMPADOR,    EULOGIO    P.     Studies    on 

the  anatomy  of  Remipes  testudinarius 

Latreille,    with    some    observations    on 

its  relative  morphological  affinity,  347. 

Etter,  81. 

Eucampia    zodiacus    Ehrenb.,    444,    451,    453, 

463. 
Euclimacia  guerini  Westw.,   140. 
Eucyclops  prasinus  candidiusi,  44. 
Eudynamya  scolopacea  paraguena  Hachisuka, 

110. 
Eugenia  jambolana  Lam.,  278. 
Eumantispa  strenua   Gerstaecker,    140. 
Eunefolise,   295. 
Euphorbia  Linn.,  288,  291,  294,  295. 

antiquorum,    288. 

bemhartii,   288. 

caducifolia,  292,  294. 

clava,   292. 

drupifera,   295. 

edulis  Lour.,  287-291,  298-295;  interpre- 
pation  of,  287. 

laurifolia  Lam.,  290,  295. 


Euphorbia — Continued. 

ligularia,    291,    293. 

loricata,  292. 

neriifolia,  287-291,  293-296. 

neriifolia    chinenais,    287. 

nivulia,  291-294. 

nudicaulis,  287. 

pulcherrima,    288. 

Budanica   Chev.,   295. 

trigona  Roxb.,  288. 

varians,    287,    291-294. 
Euphorbium,    291. 
Eupodiscus  ralfsii  W.  Sm.,  438. 
Eurystomus  orientalis  orientalis  (Linn.),  108. 
Evynis  cardinalis    (Lacep.),  458. 


Falco    tinnun cuius    dorriesi     (Swann),    117, 

119. 
Fasciola  hepatica    (Linn.),  8. 
Ficus   sp.,   82,   105. 

Filinia  longiseta    (Ehrenb.),   41,   46,    50,   55. 
Fish,    disc,    458. 

Fisheries  of  Laguna  de  Bay,  pukot,  397. 
Fish-fry   industries    of    the    Philippines,    69. 
Fishes,     pediculate,     161. 
Formosa,   aphid   fauna   of,   25. 
Fragilaria   striatula   Lyngbye,   444,   451,    453. 
Furcraea,    193. 
FURTADO,  C.  X.     Binary,  binomial  and  bi- 

verbal  names,  467. 

G 

Galba,   8. 

Gallus  gallus  gallus   (Linn.),  104. 

Garamgam,  81. 

Gelochelidon    nilotica    nilotica     (Gmel.),    106, 

117. 
Glossogobius  celebius    (Guv.  and  Val.),  79. 

giurus  Buch.-Ham.,  80,  181,  402. 
Gobiidss,  181. 
Goera  longispina  Ulmer,   144. 

tagalica    Bks.,    144. 
Gorpis  Stdl,  147,  148,  154. 

acutispinis   Renter,    148. 

apicalis,  149. 

brevilineatus    Esaki,    154. 

brevilineatus    (Scott),    154. 

chinai  Harris,   148,   149. 

clavatus  Harris,    148,    151. 

cribraticoUis,     152. 

flavicans   Harris,   151. 

humeralis,    148. 

longispinis  Harris,   147,   148,   153. 

neglectus  Harris,   148,   154. 

papuanus,  148,  153. 

philippinensis   Harris,    154. 

rufinervis  Poppius,   148,  152. 

simillimus  Harris,   148,    150,   154. 

Bordida   Reuter,   153. 

sordidus  Harris,   153. 

suzukii  Fukui,   154. 

auzukii  Mats.,  154. 

transvaalensis   Schouteden,   148,    149, 
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Gorsachius  melanolopbrus  rufolineatos  Hachi- 

siika,  107. 
Gracula    javana    palawanensis     <Shp.>>    116» 

118. 
Grammatophora    marina     (Lyngbye)     KUtz., 

445.    451,    453,    464. 
Grass,   yard,  244. 
Guinamos,    98. 

Guinardia  flaccida   (Castr.)   Per.,  460. 
Gununsiella  margrinalis  Bks..   142. 

nietneri,   142. 

reducta,    142. 
Gymnolaemus   lemprieri    (Shp.),   109,    118. 
Gyraulus   J.  de  Carpentier,   12,   16. 

convexiusculus   Annandale   and   Prashad, 
12,  14. 

convexiusculus    ( Hutton ) ,    15. 

euphraticus   Mousson,    15. 

prashadi   Faustino,    7,    13-15. 
Gyroaigma  balticuni  W.  Sm.,  465. 

H 

Hagenomyia  sagax  Walk.,  139. 
Halcyon    chloris   collaris    (Scop.),    109. 
Halieutopsis  Garman,   163. 

vermicuiaris   Sm.   and  Radcliffe,    164. 
Halichoeres,   418,   419. 

macleayi   Fowler,  416. 

macleayi  Jordan  and  Scale,  416. 
Helix    glutinosa   Mont.,    9. 
Hdota  MacL.,  157. 

awana   Ohta,    158. 

cereopunctata  Lewis,   159. 

cereopunctata  Ohta,   158. 

cereopunctata  Ritsema,   159. 

fese   Bitsema,    157,   160. 

fulviventris  Kolbc,  158. 

gemmata   Gorham,    157. 

gorhami  Ohta,  158. 

gorhami   Oliff,    158. 

helleri  Ohta,   160. 

helleri  Ritsema,   157,    160. 

japonia   Ohta,    158. 

montana    Ohta,    160. 

mushana  Kato,  160. 

mushana    Ohta,    157. 

oberthQri    Miwa,    157. 

oberthiiri    Ritsema,    157. 

semifulva   Ritsema,    160. 

sinensis   Oliff,   158. 

sonani   Ohta,   157,   160. 

taiwana  Ohta,  159. 

thoracica   Ritsema.    157. 

yezoana  Kono,  158. 
Helotidae,    157. 

of    Japan,    Korea,    and    Formosa,    157. 
Hemerobiidae,  188. 
Hemiaulus   chinesis,   451,   453. 

hauckii  Grun.,  443,  451,  453. 

sinensis  Grev.,  444,  463. 
Hemichelidon    griseisticta    griseisticta    Swin- 

hoe.   111,   118. 
HemipsocuB   roseus   Hagen,    136. 
Hemiptera,  26,  147. 


Heptagyia,  302. 

brevitarsis    (Tokunaga),   297,   298,   S02. 

lurida    Garrett,    304. 

rugosa,  305. 

sp.,    805. 
Hierococcyx  sparverioides  aparverioidai    (Vi- 
gors),   110. 
Hippa  adactyla   F.,   348. 
Hippeutis  Charpentier,  16,  17. 

luzonicus    (v.  Moll.),   18. 

umbilicalis    (Benson),   7,   16. 

umbilicalis   Faustino,    16. 
HippidsB,   847,   348,  862,   365. 
Hippidea,  347,  348,  362,  363,  365. 
Hippoidea,  362,   364. 
Huges,  401. 
Hydropsychidse,   141. 
Hymenoptera,    423. 
Hypothymis   azurea   azurea  Bodd.,    112. 


Iloko,    voicea   in,   223. 

adjectival  voice,  228,  227. 
Imperata    cylindrica    Linn.,    278. 

exaltata  Linn.,  278. 
Indogan,  97. 
Insecta,   44,   56. 
Insects,   neuropteroid,    188. 
Ipis,    349. 
Ipon,  238,  252. 

Irena  puella  tweeddalii  Shp.,   112. 
Irideae,    192. 
Isidora    Ehrbg.,    19. 


JACOT,  ARTHUR  PAUL.  A  new  antenno- 
phorid  mite,  rider  of  the  Philippine 
ant  ^nictus  martini,  438. 


Kaengs,    178,    408. 

Kaladkad.   173. 

Kamang,  98. 

Kanduli,    181,    402. 

Kao-kag,  389. 

Kara,    240. 

Katang,   70. 

Keratella   cochlearis,    44,    48. 

cochlearis  tecta  Gosse,  45,  46,  48,  55. 

valga  tropica  Apstein,  41,  44-46,  60,  55. 
Kitang,  79. 
Kittacincla  luzoniensis,  113. 

nigra   (Shp.),  113. 
Kniphofia,   198. 

KONO,    HIROMICHI,    Hdotidee    of    Japwu 
Korea,  and  Formosa  (Coleoptera),  157. 
Kudo,  228. 
Kuing,  97. 
Kuyog,  70,  97. 

Lagdao,   168. 
Lambatan»  398. 
Laniidse,   114. 
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Lanius  cristatus  lucionensis  Linn.,   114. 

Laot,  402. 

Laridae,   106. 

Lauderia   annulata    (CI.)    Castr.,    460. 

borealis  Grun.,   460. 
LAVA,  V.  G.,  and  I.  OLAYAO,  Roasting  of 
Philippine  low-grade  chromite  for  the 
production  of  sodium  bichromate,   197. 
Layap,    97. 

Leiognathus  caballus    (Cuv.  and  Val.),  70. 
Lel-len,    81,    88. 
Leptoceridae,   144. 
Leptocoma   braziliana  eperata    (Linn.),    115. 

jugularis   aurora    (Tweedd.),   115,   118. 
Leptocylindrus   danicus   Cleve,   439,   449,   450, 

452. 
Leucosidse,   363. 
Lia,   183. 
Licmophora    abbreviata     Agardh,     445,     448, 

451,   453,   464. 
Ligularia,   295. 
Limmseus,   7. 
Limnaea,    7. 

andersoniana  Nevill,  8. 

imperialis    Lea,    10. 

luzonica,  11. 

ollula  Gould,  8. 

peregra,  8. 

philippinarum    (Nevill)    Paetel,   8. 

philippinensis  Nevill,   8. 

(Fossaria)    philippinensis  v.  Moll.,  8. 

(Radix)    quadrasi  v.  Moll.,  9. 
Linnaeus    philippinensis     (Mousson)     Clessin, 

8. 
Limnea,   7,  9. 

glutinosa  Drap.,   9. 
Llmneus,   7. 
Lipay,  228. 
Lobster,  spiny,   364. 
Lophiidae,  161. 
LpphiomuB   Gill,   161. 
Lophiomus  setigerus  Jordan  and  Evermann, 

162. 
Lophius  indicus   Alcock,   162. 

setigerus   Vahl,    162. 

viviparua  Bl.  and  Schn.,  162. 
Lophopterygella  camelina  End.,  186. 
Lumaladec,    80. 
Lutea  Gray  9. 
Lymnaea  Lam.,   7. 

auricularia    (Linn.),   9. 

imperialis  Lea,  7. 

pervia   v.    Martens,    8. 

philippinensis   de   Jesws,    8. 

plicatula    Benson,    9. 

swinhoei    H.    Adams,    9. 

truncatula   (Mull.),  8. 

(Amphipeplea)    luzonica    Soul.,    10. 

(Galba)    philippinensis   Nevill,    8. 

(Radix)   swinhoei  var.  quadrasi  v.  M611., 
9. 
Lymnaeidae,   7;   Philippine,   7. 
Lymnaeus,    7. 
Lymnula,    7. 


Lymnufl,    7. 

Lyngbya   limnetica   Lemmermann,    48. 

M 

Ma,    239. 

MAA,   TSING-CHAO.     Notes   on   some  Phil- 
ippine Xylocopa   (Hymenoptera:  Xyfc>- 
copidffi),  423. 
Macropygia  phasianella  tenuiroetris  Bp.,  117, 

119. 
Macrura,  864,  359,   364. 
Magaalaga,  402. 
Maki,  235. 

Malacocincla   rufifrons    (Tweedd.),    113. 
Malaga,    70,    97. 
Maliputo,    70. 
Mandalada,  97. 

MANE,  ANDRES  M.,  and  DOMICIANO  K. 
VILLALTJZ,    The    pukot    fisheries    of 
Laguna  de  Bay,  397. 
Mantispa    enderleini    Bks.,    140. 

luzonensis  Navas,  140. 
Mantispidae,    140. 

MANUEL,    CANUTO    G.,    Notes    on    recent 
collections  of  birds  from  Palawan  and 
Busuanga,   101:   Studies   on   Philippine 
kingfishers,  I:   Genus  Ceyx,   377. 
Marine  planktonic  diatoms  from  China  coast, 
457. 
planktonic   diatoms    from   Tsingtao,    487. 
Masamang  tubig,    182. 
Mastigochirus    quadrilobatus    Miers,    347. 
Matsumuraja  rubifoliaEJ  Takah.  var.  taihteisana 

Takah.,    25,    26. 
Megalops   cyprinoides    (Brouss.),   70. 
Megapodiidas,    104. 
Megapodius    nicobariensis    cumingii    Dillwyn, 

104. 
Melania,   175,    176. 

asperata  Lam.,   174,  184. 
lateritia   Lea,    174. 
pantherina  v.  d.  B.,  174. 
scabra    Miill.,    174. 
spp.,   176.  183. 
Melaniidae,   174. 

Melosira   granulata    (Ehrbg.),   48,   49. 
juergensi  Agardh,   458. 
moniliformis    (Miill.)    Agardh,   468. 
Mesocyclops    leuckarti     (Glaus),    40,    41,    44, 
54,   55. 
thermocyclopoides.   44. 
Metriocnemus     ( Parametriocnemus )     atylatu* 

Kieff.,  807. 
Microcystis,    41,    48. 

aeruginosa    Kiitz.,    48. 
flos-aquae     (Wittr.).     48. 
Micromidae,  138. 
Midges,    297. 
Milkfish,   70. 
Mirogobius   lacustris   Herre,    80. 

stellatus    Herre,    80. 
Micropodidae,   109. 
Mixaa    (I^each)    Say,   9. 
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Mixomis  plavicollis  woodi  Shp.,  113. 
Mole  shrimps,  349. 
Mongolodiaptomus,   40,   60. 

formosanus  Kiefer,  40,  41,  44,  45,  64,  65. 

u^noi  Kikuchi,  46,  54,  55. 
Mondlia  Oestlund,  28. 

formosana    Takah.,    28,    29. 
Monostyla  bulla  Hudson,  46,  56. 

sp.,  44. 
Monticola   solitaria   philippinensis    (P.    L.   S. 

Miill.),   113. 
Motacilla   flava  simillana  Hartert,   116. 

melanope  Fall.,   116. 

ocularis    Swinhoe,    115. 
Motacillidse,    115. 
Miilleripicus       pulverulentus       pulverulcntus 

(Temm.),    111. 
Mugil  spp.,   70. 
Musacese,    191. 
Muscicapidae,  111. 
Myrica  rubra,  26. 
Myrmeleon   angrustipennis    Bks.,    139. 

celebesensia    McLach.,    139. 

maculata,  139,  140. 

scalaris,    139,    140. 
Myrmeleonidse,   139. 
Myxas   Sowerby,   9,    10. 

cumingiana    (Pfeiffer),    10. 
Myxus    (H.  Leach)    A.  Adams,   10. 
Myzocallis  formosanus  Takah.,  28. 
Myzocallis   Passerini,   28. 

N 
NabidsB,  147. 
Nabis  brevilineatus  Fukui,   154. 

brevilineatus    Scott,    154. 
Naididse,    46. 
Nathanopsocus    fuscolineatus    C.    S.    Banks, 

135. 
Navicula  cancellata  Donk.,  445,  451,  453,  465. 

crabro     (Ehr.)     Kiitz.,    464. 

interrupta  Kiitz.,   465. 

lon^ra  Gregr.,  464. 

praetexta  Ehrenb.,   464. 

spectabilis  Greg.,  465. 
Nectariniidae,   115. 
Neocephus    cyanescens    Shp.,    112. 
Neohelota  Ohta,  157. 

miwai  Ohta,  157,  160. 

pusilla  Kato,  160. 

tsumaaka   Ohta,    157,    160. 
Neoperla    obliqua   Bks.,    136. 

pallicornis   Bks.    136. 

recta  Bks.,  136. 

viscayana  Bks.,   136. 
Nenropteroid    insects    from    the    Philippines, 

133. 
Nentrodiaptomus   tumidus,    53,    62. 
Ninox  japonica,   107. 

scutulata,  107. 

scutulata  bomeensis   (Bp.),  107. 

scutulata  Japonica,   108. 

scutulata    scutulata     (Raffles),    107,    117. 


Kitzschia  closterium  (Ehr.)  Lebour,  466. 

delicatissima   Cleve,    446,    449,    451,    453, 
466. 

lonsrissima    (Breb.)    Gran,   446,   451,    453. 

lorenziana   Grun.,   466. 

panduriformis   Grun.,  466. 

punctata    (W.  Sm.)    Grun.,  466. 

seriata   Cleve,   446,  451,   453,    466. 

tryblionella   var.   littoralis    Grun.,    466. 
Nobilenus  bellulus   Bks.,   137. 
Noctiluca,  458. 
Nolina,    193. 
Notanatolica  gilolensis   McLach.,    144. 

grisea  Bks.,  144. 
Nothocrysa   aequalis   Walk.,    137. 

evanescens  McLach.,  137. 
Nothochrysidae,    137. 
Noteus  militaris  Ehrbg.,  46,  55. 
Nuglerus   insignia   Bks.,   139. 
Numenius   phaeopus   variegatus    (Scop.),   106. 
Nycticorax    nycticorax    nycticorax     (Linn.), 

117,   119. 
Nyctophylax,  142. 

O 

CEcetis  apicipennis  Bks.,   144. 

CEcetinella  confluens   Ulmer,   144. 

Ogcocephalidse,   163. 

OLAYAO,  I.,  see  Lava  and  Olayao. 

Oligochseta,  46. 

Oligotoma  masi  Navas,   133. 

saundersi  Westw.,   133. 
Ophicephalus  striatus  Bl.,  403. 
Ophiocara   aporos    (Blkr.),    79,    181. 
Oplismenus   sp.,    29. 
Orbitella   Maa,    424.   431. 
Oregma  orientalis  Takah.,  29. 
Oriolidse,  116. 
Oriolus   chinensis   chinensis   Linn.,    116,    118. 

kanthonotus    persuasus    Bangs,    116. 
Orthocladiina3,   306. 
Orthotomus     ruficeps     nuntius     Bangs,     114, 

118. 
Osmylidae,  138. 
Osohos,  70. 

Othonias   undovittatus,    458.     , 
Oxystomata,  362,  363. 

P 
Paayas,   92. 

Pachycephala  whiteheadi    (Shp.),    114. 
Paculod,  81. 
Padait,  81. 
Padaoan,  84,  86. 
Padas,   97. 
Paduniella   africana,    143. 

angusta   Bks.,    143. 

borneensis,  143. 

semarangensis,    143. 
Paed,  90. 
Paguridea,   364. 
Palaemon  F.,   167. 

lagdaoensis   Blco.,    167,    168. 

talaverse,    167. 
Palamag,  79. 
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Palayok,    77. 

Paliling:,    79. 

Paling,    402. 

Pamalibtocan,  81. 

Pamaspas,   398. 

Pamoboan,  81,  84. 

Pamondo,   400. 

Pampanga  Province,  sandy  soib  of,  277. 

Pamuntot,    401. 

Panaklob,  398. 

Pangahig,    173. 

Pangipitan,  898. 

Pangkulong,  398. 

Panglundo,  398. 

Panulirus,    364,   365. 

versicolor   (Latr.),  864. 
Papait,   80. 
Pappri,  288. 
Paralia  sculata   (Ehr.)    Cleve,   437,  450,  452. 

sulcata    (Ehr.)    Cleve,   458. 
Paridse,   114. 
Parungo,   401. 
Parus    amabilis    Shp.,    114. 
Pasalugqui,  81,  87. 
Pasaran,    80. 
Pataya,  81,  86. 
Patul-tul,    109. 
Paturay,  80. 

Pedalion  mirum  Hudson,  41,  44,  46,  55. 
Pediastrum,    49. 
Penseus,   359. 
Pentaneura   divisa   Walk.,   802. 

esakiana    Toknnaga,    302. 

esakii  Tokunaga,   301. 

melanops,  3U2. 

okadai,   297. 
Pepikat,    70. 

PEREZ,   CIRILO  B.,  Otto  Sch5bl,  267. 
Pericrocottus  igneus  Blyth,  112. 
Peridinium  sp.,  44,  49. 
Perlidae,    136. 
Phanoperla  bakeri  Bks.,   187. 

Clarissa  Bks.,    136. 

consimilis    Bks.,    187. 
Phasianidae,    104. 
Philippine  Lymnaeidse,  7- 

Planorbidae,    7. 

Xylocopa,  423. 
Philippines,   fish-fry  industries  of,  69. 
Phyllobranchiata,   364. 

Phylloscopus  borealis  borealis   (Blasius),  114. 
Physa  hungerfordiana   Nevlll,   19,   20. 

moluccensis   Lesson,   20. 

philippina  Martens,  20. 

semperi  Clessin,   19,  20. 

(Ameria)   carinata,  19. 
Physastra  Tapparone-Canefri,   19. 

vestita  Papparone-Canefri,  18. 
Picidse,   111. 
Pingi,  81. 
Piprisoma  aemgrinosum,  117. 

affinis    (Zimmer),   116,   117. 

diversum,   116. 
Pirmihan.  401. 
Pithecolobium   dulce    (Koxb.)    Benth.,   278. 

28391 8 


Pitta  persola  Brodkorb,  117. 

sordida  mordida    (P.   L.   S.   Miill),   111. 
Pittidie.  111. 
Plankton  studies  in  Formosan  Inland  waters, 

35. 
Planktonic   diatoms,   marine,  457. 
Planktoniella  sol    (Wall.)    Schuett,  460. 
Planorbidae,  7,  11 ;  Philippine,  7. 
Planorbina  Dall,  12. 
Planorbis   O.  F.   Miill.,   11,  12,  14,   17. 

albescens   Spix,    12. 

compressus  Hutton,    14. 

compressus   Michaud,    14. 

compressus   von   Martens,    13. 

compressus  var,  siamensis  von  Martens, 
13. 

compressus  var.  striatus   Bollinger,   18. 

confusus   var,   tigrina   Bavay   and   Daut 
zenberg,  13. 

convexiusculus  Hutton,   12-15. 

deflexus,  17. 

dorri    (Wattebled)    Germain,    16. 

dorrianus   Wattebled,   16. 

euphraticus    Mousson,    14. 

exacuens,   17. 

fontanus,  17. 

heudei  Cless.,   16. 

infracoloratus     (von     Martens)     Rensch, 
13. 

infralineatus  von  Martens,   13. 

lugubris  Wagner,  12. 

mearnsi,   7,   17. 

mindanensis,   7,   14,  15. 

neglectus  van  H.,   13. 

nigricans  Spix,  12. 

nitidus   Lam.,   17. 

philippianus   Dunker,   7. 

philippinarum  Dunker,  7. 

propinquus    (Mousson)   von   Martens,   18. 

sagoensis  Bullen,  13. 

saigonensis   Clessin,   13. 

eaigonensis  Crosse  and  Fischer,  18,  15. 

umbilicalis  Benson,   16,   17. 

viridis  Spix,  12. 

(Australarbis)    lugubris   Wagner,    12. 
(Gyraulus)     demissus    Westerlund,     18. 
(Gyraulus)     mindanensis    Bartsch,     18. 

(Gyraulus)    quadras!   v.   Moll.,    16. 

(Gyraulus)    saigonensis   Germain,   18. 
(Heilocorbis)    luzonicus    Bartsch,    18. 

(Helicorbis)    luzonicus   Moll.,  18. 

(Helicorbis)   mearnsi  Bartsch,   16. 

(Hippeutis)    luzonicus    v.    Moll.,    18. 

(Nautilina)     javanicus     (Mousson)     Ne- 
vill,    13. 

Bp.,  7. 
PlatygloBsus   margaritaceus   MacL.,   415,  416. 
Platynopoda  Westw.,  432. 
Pleurosigma  affine  Grun.,  446,  449,  451,  458. 

angulatum  W.  Sm.,  445,  446,  449,  465. 

angulatum  var,   strigosa  W.   Sm.,   465. 

formosum  W.  Sm.,  465. 

normanii  Ralfs,  451,  453,  466. 

rectum  Donk.,  465. 
Pk>ceidae,  116. 
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Podosira  stelliger  (Bail.)  Mann,  458. 
Polyarthra  platyptera,    44. 

trigla  Ehrbg.,  45,  46,  48,  55. 
Polymorphanisus   semperi   Brauer,    142. 
Polyplectropus  ulmeri  Bks.,   141. 
Polyplectron  emphanum  Temm.,  106. 
Pomphyloyx    complanata    Gosse,    41,    44,    46, 

47,  55. 
Prioniturus    dbcurus    platenae    Blasius,    108, 

118. 
Prionocbilus  johannse  Shp.,   114,   118. 
Prodiamesa,   302. 

brevitarsis,   303. 

(Monodiamesa)  brevitarsis  Tokunaga,  302. 
Protozoa,  65,  56. 
Psittacidas,   108. 
Psocidse,  183. 
Psocus  bakeri  Bks.,  133. 

ilotus    Bks.,    134. 

lemniscatus,    134. 

munidensis  Karny,   134,   135. 

omissus  Bks.,  134. 

rizali  Bks.,   134. 

viscayana,  134. 
Psychomyiella  minima,   143. 

nlmeri  Bks.,   143. 
Ptilocichla   falcata   Shp..    113. 
Pnkot   alangan,   408. 
Pukot   dalag,    403. 
Pukot  fisheries   of  Laguna   de  Bay,   397. 

laot,  397. 
Pulmobranchia   Pelseneer,    19. 
Pycnonotidse,  112. 
Pycnonotus  goiavier,   113. 

plumosus    cinereifrons    (Twecdd.),    113. 


RABOR,    DIOSCORO   S.,    Sciuropterus   min- 
danensis    sp.    nov.,    a    new  species   of 
flying   squirrel   from    Mindanao,    389. 
Radix  Denys   de  Montfort,   8. 
Ramphalcyon  capensis  gouldi  Shp.,  108. 
Raninidse,  863. 
Raninidea,  362,  365. 
Regat6n,  898. 

Remipes  Stimpson,  848,  362-365. 
adactylus,   848. 
hirtipes    Dana,    348. 
marmoratus  White,  848. 
ovalis  Milne-Edw.,  348. 
paciflcus  Dana,   848. 
pictus  HUr.,   348. 

testudinarius    Latr.,    347,    348,    355,    364. 
testudinarius    Latreillc,    with    some    ob- 
servations    on     its     relative    morpho- 
logical affinity,  studies  on  the  anatomy 
of.  847. 
testudinarius        v  a  r.        denticulatifrons 
(White),   347. 
Rhabdonema  adriaticum  Klitz.,  445,  449,  451, 

453,  464. 
Rhamphoneis    amphiceros   Ehrenb.,    463. 
Rhipidura  javanica  nigrotorquis  Vigors,  112. 


Rhizosolenia   acuminata    (Per.)    Gran.,    461. 
alata  fo.  genuina  Gran,  461. 
alata    fo.    gracillima    (CI.)    Grun.,    461. 
alata  fo.   indica  Brightw.,  440,  448,  450, 

452. 
alata  fo.   indica   (Per.)   Oster.,  461. 
calcar   avis    M.    Schultze,   461. 
imbricata  var.  shrubsolii  (CI.)  V.  Heurck., 

461. 
robusta  Norm.,  461. 

setigera  Brightw.,  440,  448,  450,  552,  461. 
stoterforthii  H.   Per.,  440,  448',  450,  452, 
461. 
Rhyacichthys  asparo  (Kuhl  and  van  H.),  79. 
Ehyacophilidse,    141. 

ROSELL,     DOMINADOR     Z.,     Genesis     and 
morphology     of     the    sandy     soils     of 
Pampanga  and  Tarlac  Provinces,  Phil- 
ippines,  277. 
Rotatoria,  86,   41,   44,   46.   54-56. 
Rubus  sp.,  26. 

S 

Saccharum  spontaneum   Linn.,   278. 

Sagap,  77. 

Salok,  402. 

Salsalput,  80. 

Samaral,   97. 

Sand  bugs,  349. 

Sandoricum  koetjape   (Burm.   f.)   Merr.,  389. 

Sandy   soils   of   Pampanga   and   Tarlac   Pro- 
vinces,  Philippines,  277. 

Santol,   389. 

Saplad,  76. 

Saplar,   76. 

Sapsap,  70. 

Sarabab,  70. 

Sarep,   81. 

Sayod,  76. 

Scapholeberis   mucronata,   45. 

Scatophagus  argus    (Linn.),  70. 

Scenedesmus    quadricauda    (Turpin),    49. 

Scirpus  mucronatus  Linn.,  52. 

Sciuropterus,   391. 

crinitua  Hollister,   389,   390. 
mindanensis  Rabor,  390,  392. 

Schizocerca   diversicomis    Daday,    41,    44-46, 
55. 

Bchobl,   Otto,   267;   published  works.   270. 

Bchyzostachyum     lumampao     (Blco.)     Merr., 
278. 

ScolopacidsE,    106. 

Scopholeberis   mucronata   (O.   F.    MflU.),    65. 

Segmentina,   17. 

umbilicalis  Germain,  16. 

Seket,  408. 

Sericostomatidae.   144. 

Setodes   spinosella  Ulmer,   144. 

Shrimps,  mole,  849. 

Sicyopterus  lacrymosus   (Her re),  79. 

Sillago  sihama   (Forsk.),  70. 

Sinigang,  92. 

Sipa,  228. 

Sittidae,  114. 
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Skeletonema    costatam     (Grev.)     Clcve,    488, 

450,   452,   459. 
Smittia,   313. 

Snail  fishing  in  Lagiina  de  Bay,  173. 
Soleidse,  70. 

Soils,  sandy,  of  Pampanga  and  Tarlac  Prov- 
inces,   Philippines,    genesis    and    mor- 
phology of,   277. 
Spaniotoma  filamentosa,  297,  833. 

intermedia   Tokumaga,   297,   298. 

kanii  Tokunaga,  297,  298. 

kibunensis  Tokunaga,  297,  298. 

minuta   Zett.,   329. 

niitakana,   297. 

nudipennis    Goetghebuer,    297,    812. 

oblidens,   328. 

rivicola  Kieff.,  329. 

rubicunda,  328. 

suspensa  Tokunaga,  297-299. 

saxosa  Tokunaga,  297-299. 

takahasii,   297. 

tentoriola  Tokunaga,  297,  298. 

thienemanni  Kieff.,   328,   329. 

truncatocaudata,   297. 

(Eukiefferiella)   camptophleps  Edw.,  815. 

(Eukiefferiella)   clypeata  Kieff.,  822. 

(Eukiefferiella)    coronata   Edw.,   816. 

(Eukiefferiella)      takahashii      Tokunaga, 
314. 

(Orthocladius)   atripluma  Kieff.,  818. 

(Orthocladius)      filamentosa     Toktmaga, 
329,  333. 

(Orthocladius)      kanii     Tokunaga,     815, 
819-321,  323. 

(Orthocladius)  kibnnensis  Tokunaga,  818. 

(Orthocladius)    nivium    Kieff.,    825,    881. 

(Orthocladius)    nivosus   Kieff.,   318. 

(Orthocladius)   oblidens  Walk.,  318,  828. 

(Orthocladius)   rivulorum  Kieff.,  325. 

(Orthocladius)  rubicunda  Meig.,  825,  828. 

(Orthocladius)     saxosa    Tokunaga,    826, 
832. 

(Orthocladius)    suspensa  Tokunaga,  823. 

(Orthocladius)  tentoriola  Tokunaga,  821. 

(Orthocladius)    thienemanni    Kieff.,    818, 
328,   331. 

(Orthocladius)    virtunensis    Goetghebuer, 
323. 

(Smittia)    albipcnnis   Goetghebuer,   814. 

(Smittia)  aterrima  Meig.,  818. 

(Smittia)   niitakana  Tokunaga,   812. 

(Smittia)    nudipennis    Goetghebuer,    812. 

(Smittia)   pratorum  Goetghebuer,  818. 

(Smittia)      truncatocaudata      Tokunaga, 
313. 

(Trichocladius)      intermedia     Tokunaga. 
332. 
Sphagnum,   51,   52. 

Sphyracna  obtusata  (Cnv.  and  Val.),  70. 
Spilosmylus  modestus  Gerstaeker,   188. 
Spiny  lobster,  364. 


Staurastrum,  54. 

sexangulare    (Bulnh.),    49. 

sp„    49. 
Stenopsocus  jocosus  Bks.,   186. 
Stethojulis,  418,  419. 
Stephanopyxis    appendiculata    Ehrenb.,    488. 

cylindrica   Ehrenb.,    438. 

palmerina   (Grev.)    Grun.,   437,   450,  459. 

turgida  Ralfs,    438. 

turris    (Grev.    &   Am.)    Ralfs,    437,    449, 
450,  452,  458. 
Streptopelia  bitorquata  dussumieri    (Temm.), 
106. 

chinensis  palawana  Hachisuka,  106,  117. 
Streptothea  thamensis  Shrubs,  444,  449,  463, 

463. 
Strigidae,  107. 
Strix    seloputo    wiepkeni    Blasius,    107,    117, 

119. 
Stromateus  argenteus    (Euphrasen),  458, 
Strophocheilus,    11. 

ovatus,   11. 
Stumia  philippensis    (Forster),  116. 
Stumidae,    116. 

Subpalasca  prineeps   Gerstaecker,   140. 
Surirella  fluminensis  Crun.,  465. 

gemma  Ehrenb.,  465. 
Surniculus  lugubris   minimus   S.  Baker,   110. 
Susong  pangpang,   173. 
Sylviidae,  113. 
Synedra  sp.,  49. 

T 

TagalopBOcus  hyalinus  Bks.,  136. 
TAKAHASHI,    RYOICHI,    Additions    to   the 
aphid  fauna  of  Formosa   (Hemiptera), 
V,  25. 
Talahib,   278. 
Tamale,  92. 
Tamus,  193. 
Tangar,  82. 
Tanygnathus  lucionensis  lucionensis   (Linn.), 

108,  118. 
Tanypodinee,  299. 
Tany tarsus  okadai,   297. 

taiwanus,  297. 

uraiensis,   297. 

(Micropsectra)    brunnipes   Zett,   887. 

(Micropsectra)    fuscus    Meig.,   887. 

(Micropsectra)   taiwanns  Tokunaga,  8S6. 

(Stempellina)    cuneipennis   Edw.,    888. 

(Stempellina)    okadai    Tokunaga,    887. 
Tari,  245. 

Tarlac  Province,  sandy  soils  of,  277. 
Tartarac,    88. 
Tarupit,   397,   398. 
Tayog,    97. 
Tekeanese,  295. 

Tendipes   crassiforccps   Kieff.,   884. 
TENGCO,  RUSTICO,  Notes  on  the  pH  mem- 

urement  of  natural  waters,  1. 
Testudinaria,    193. 

Tctramastix   opoliensis   brevispina   Ahlstroai, 
41,  44,  56. 
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Thalassens   bergii   cristattis    (Steph.).    106. 
Thalassiosira   nordenskioldi   Cleve,   459. 
Thalassiothrix     franenfeldii     (Grun.)     Cleve 
and  Grun.,  444,  451,  453,  463. 
longissima    Cleve    and    Grun.,    444,    451, 

453,  463. 
nitzschioides    Grun.,    444,   448,   451,    458, 
464. 
Therapon   cancellatus    (Cuv.    and   Val.),    70. 

plumbea,  181. 
Therapon  idas,   181. 

Thermocy clops    hyalinus     (Rehberg),    44,    48, 
54,   55. 
taihokueneis    (Harada),    44,    45,    49,    50, 
54,   55. 
Thoracaphis  fici  Takah.,  32. 

mirabilis    Takah.,    31. 
Thriponax  javensis  hargitti  Shp.,   111. 
Tiklis.  182. 
TimaliidsD,    113. 
Tinidtid,    76. 

Tithymalus  Pers.,  289,  292,   293,  295. 
aizoides,  295. 
arborescens,    295. 
caudice  angular!,   295. 
grandifoliae,    296. 

indicus    arborescens    nerii    folio,    289. 
neriifoliis  Bonelli,  295. 
spinosus,  295. 
TOKUNAGA,  MASAAKI,  Chironomidae  from 
Japan    (Diptera),    XI:   New   or   little- 
known  midges,  with  special  reference 
to    the    metamorphoses    of    torrential 
species,  297. 
Trachyneis   aspera    (Ehr.)    Cleve,   464. 
Treron  curvirostra  erimacra  Oberholser,  105. 

vemans  vernans    (Linn.),   105. 
Triceratium    favus    Ehrenb.,    443,    451,    453, 

462. 
Trichocerca  capucina   (Wierz.  et  Zacharias), 

44,  46,  48,   60,   55. 
Trichocladius,  334. 
Tropocyclops  prasinus,  63,   62, 
Tuad,    82. 
Tuhog,   401. 
Turdidie,   113. 
Tumicidse,  106. 
Tumix   hayanldi,    105. 

suscitator  fasciata    (Temm.),    106. 
Turns,  97. 

U 

U:fiNO,  MASUZO,  Plankton  studies  in  Por- 

mosan  Inland  waters,  36. 
Urn,  232. 
Uroloncha    leucogastra    everetti     (Tweedd.), 

116. 
Urticaceae,   28. 

V 

VANOVERBERGH,  MORICE,  The  Hoke  ad- 
jectival  voice,  228. 


Vigarrha    tibialis    Navas,    141. 
VILLADOLID,  DEOGRACIAS  V.,  see  Blan- 
co   and   VlLLADOLID. 

VILLALUZ,   DOMICIANO   K,.   eee   Akeioul 
and    ViLLALUz;    see    also    Mane    and 

ViLLALUZ. 

Virot,  79. 
Vitis   sp.,   27. 
Vivipara,    176. 

angularis.    173-178',    182,    183. 

W 

Waters,  pH  measurement  of  natural,   1. 
Westella   sp.,  49. 


Xanthorrhoea,   193. 
Xenojulis  Beaufort,  415,  418,  419. 
margaritaceus    (MacL.),    415-418. 
montillai   Beaufort,   415,   417,   418,   419. 
Xylocopa,    Philippine,    423. 
Latr.,   423,   427,   430. 
bliithgeni  Dusm.,  426,  427. 
bombiformis  F.  Sm.,   429,  430. 
canaria    (Ckll.   et   LeVeq.),   426. 
chlorina    (Ckll.),   424. 
cuernosensis    (Ckll.),   427,   428. 
ghilianii  Grib.,  425,  427,  428. 
nasalis   iridipennis    (Lepel.),  423. 
nasalis   mcgregori    (Ckll.),   423. 
negligenda  Maa,   424. 
philippinensis    F.     Sm.,     424,     426,     427, 

430. 
(Alloxylocopa)     appendiculata     F.     Sm., 

432. 
(Biluna)     nasalis    fallax     (Maidl)     Maa, 

430. 
(Biluna)     nasalis     iridipennis     (LepeL), 

432. 
(Biluna)   nasalis  mcgregori   (Ckll.),  430. 
(biluna)  nasalis  mcgregori  aber.  thomp- 

soni  (Ckll.)   Maa,  430. 
(Billuna)   nasalis  mimetica   (CkU.)   Maa. 

430. 
(Biluna)    nasalis  nasalis   Westw.,   432. 
(Nyctomelitta)    tranquebarica    (F.),   432. 
(Orbitella)   adusta  J.  Per.,  432. 
(Orbitella)    amauroptera  J.   Per.,   482. 
(Orbitella)   bakeriana    (Ckll.)    Maa,   432. 
(Orbitella)  bilineata   (Fr.),  431. 
(Orbitella)    bmthgeni   Dusm.,    431. 
(Orbitella)    bombiformis   F.   Sm.,    482. 
(Orbitella)    bryorum    (F.),   432. 
(Orbitella)   canaria   (Ckll.  LeVeq.),  431. 
(Orbitella)    ceballoei  Dusm.,  431. 
(Orbitella)   ceylanica  Cam.,  432. 
(Orbitella)    chlorina    (Ckll.),   431. 
(Orbitella)    confusa  J.   Per.,   432. 
(Orbitella)     dapitanensfe     (Ckll.)     Mm, 

432. 
(Orbitella)    euchlora   J.    Per..   431. 
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Xylooopa — Continaed. 

(Orbitella)    ghilianii    (Grib.),   431. 
(Orbitella)    leucocephala  Kits.,    432. 
(Orbitella)  lucbanensis  (Ckll.)  Maa,  431. 
(Orbitella)    negligenda    Maa,   431. 
(Orbitella)    occipitails   J.   Per.,   432. 
(Orbitella)    philippinensis    F.    Sm.,    431. 
(Orbitella)    quernosensis    (Ckll.),  432, 
(Orbitella)      samarensis      (Ckll.-LeVeq.) 

Maa,    431. 
(Orbitella)     aubvolattles      (Ckll.)      Maa, 

432. 
(Orbitella)    stilcifrons   J.   Per.,   432. 
(Orbitella)   tayabanica   (Ckll.)   Maa,  431. 
(Orbitella)    tricolor   Rits.,    432. 
(Orbitella)  trifasciata  Grib.,  431. 
(Orbitella)   vachali  J.  Per.,   432. 
(Platynopoda)    latipes    (Drury),    432. 
(Platynopoda)    tenuiscapa    Westw.,    432. 


Xylocopa — Continued. 

(Zonohirsuta)     coUaris     collaria     LepeL, 

432. 
(Zonohirsuta)      coUaris     faliginata      (J. 

Per.)   Maa,  431. 
(Zonohirsuta)     collaria    fuliginata    aber. 

indecisa    (Ckll.    et   LeVeq.)    Maa,    431. 
(Zonohirsuta)    collaris    nigrocaerulea    (P. 

Sm.),   432. 
(Zonohirsuta)    mazarredoi   Dusm.,    481. 
(?   Zonohirsuta)    sororina  F.   Sm.,    432. 
Xylocopidse,   423. 

Y 

Yard  grass,  244. 
Yomoyobyob,  97. 
Yucca,   193. 

Z 
Zingiberaceee,  191. 
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